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An incomparable portable telescope by America’s 
leading manufacturer of astronomical instruments. 
Although it weighs only 45 pounds its sturdy con- 
struction, fork-type mounting and integral electric 
drive mark it as an instrument of professional 
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Artificial Meteors 


N OCTOBER 16th, at 10:13 p.m. 
Mountain standard time, the first 
observable artificial meteors were pro- 
duced by shaped charges that blasted 
aluminum pellets into the atmosphere at 
a height of 54 miles. Friction with the air 
caused the pellets to glow, several bright 
enough to be recorded by ground-based 
cameras at the Air Force Missile Develop- 
ment Center, Alamogordo, New Mexico. 
One excellent photograph was obtained 
with a Baker super-Schmidt meteor cam- 
era at the neighboring Sacramento Peak 
Observatory. It shows an artificial meteor 
traveling at a speed greater than 33,000 
miles an hour, with a brightness of magni- 
tude —2 (about as bright as Jupiter). An- 
other picture taken by a missile-tracking 
camera on the rocket range at Holloman 
Air Force Base shows that at least two 
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pheric friction could not have burned 
them up. 
When the Aerobee missile used in the 
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the ground as of magnitude — 10 (brighter 
than the quarter moon). It appeared 
more brilliant than any star or planet to 
watchers on Palomar Mountain, about 
600 miles from the launching site. 

The experiment was carried out by the 
Geophysics Research Directorate, Air 
Force Cambridge Research Center, under 
the supervision of Maurice Dubin. The 
shaped charges were fabricated and 
mounted by Fritz Zwicky, California Insti- 
tute of Technology, and T. C. Poulder 
and M. C. Wells, Stanford Research Insti- 
tute. Ten years ago, in 1947, Dr. Zwicky 
had first tried to produce artificial meteors 
by firing shaped charges from a V-2 rocket, 
and other attempts have been made since 
that time. 

Until recent years, our knowledge 
the density, temperature, and wind veloci- 
ties at heights in the atmosphere between 
25 and 70 miles was largely based on 
visual observations and photographs of 
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Above: On the 10th anniversary of the 
first Skyhook balloon flight, one of 
these giant polyethylene bags rises 
into the sky with the Stratoscope cam- 
era hanging beneath. The launching 
preparations are pictured on the front 
cover of this issue. U. S$. Navy photo. 


Right: Solar granulation appears 
brighter and more distinct in the 
neighborhood of a sunspot group, in 
this photograph obtained by Jules 
Janssen at Meudon Observatory on 
April 1, 1894. He used a 5.3-inch re- 
fractor on a simple wooden mounting, 
with an exposure of 1/3,000 second on 
a collodion wet plate. The diameter 
of the largest sunspot is about 22 sec- 
onds of arc, some 10,000 miles. 
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PROJECT STRATOSCOPE— 
Solar Photographs 
from 80,000 Feet } 


JOHN B. ROGERSON, Jr., Princeton University Observatory 


UR PLANET’S ATMOSPHERE 
O continually tantalizes the — astro- 

nomical photographer. At best it 
is only semitransparent, and most of the 
time its motions blur his pictures. And 
in solar photography, where we are in- 
terested in recording small details on the 
sun’s surface, poor seeing conditions are 
a most important limitation. 

It is no wonder that astronomers have 
long wanted some stable observing plat- 
form placed well above the swirling murk 
of the lower atmosphere, so their tele- 
scopes could be used to full advantage. A 
major advance toward this goal was 
achieved on September 25, 1957, when a 
12-inch reflecting telescope was carried 
aloft by an unmanned Skyhook 
to a height of more than 80,000 feet over 


balloon 


Minnesota, and solar photographs of un- 
precedented definition were secured. 

This flight was part of Project Strato- 
scope, on which the writer has been work- 


ing under the leadership of Princeton 
astronomer Martin Schwarzschild, with 
the support of the Office of Naval Re- 
search and the Air Force Cambridge Re- 
search Center. Dr. Jack Evans, director of 
Sacramento Peak Observatory, has been 
pushing this work actively over a period 
of years, and has advised on many tech 
nical details. Dr. Lyman Spitzer, Jr., 
director of Princeton University Observa- 
tory, played a major role in the inception 
of the project and was frequently con- 
sulted on the many problems that arose. 

For decade, Dr. Schwarzschild 
has been studying the problem of the 
solar granules, which are seen as tiny 


over a 


bright specks densely spread over the sun's 
surface in very great numbers. The gran- 
ules are so minute that they are difficult 
to observe effectively. Individual grains 
are short-lived, forming and vanishing 
within a few minutes. They are thought 
to be rising currents of turbulent gas that 
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Another Janssen photograph of the sun’s surface, taken June 10, 1887, shows the 

effects of uneven seeing in the earth’s atmosphere. The granulation is sharp only 

in small areas, separated by blurred regions. Janssen’s pictures are reproduced 

from Vol. 1 of the “Annales” of Meudon Observatory (1896). The scale of this 
picture is about 2.15 seconds of arc per millimeter. 


play an important part in the transport 
of energy from the hot solar interior out- 
ward into space. 

More than 60 years ago, excellent 
photographs of solar granulation were ob- 
tained by J. Janssen at the Meudon Ob- 
servatory in France. Until recently, they 
have hardly been equaled. Two of his 
pictures, reproduced here, illustrate the 
high quality of his results and also the 
effects of atmospheric turbulence on 
photographs of the sun’s surface. On the 
basis of pictures like these the granules 
were long supposed to be some 500 to 
1,000 miles in diameter. 

Janssen himself mentioned that typical 
granule diameters lie between one and 
two seconds of arc, corresponding to 
linear dimensions of 450 to 900 miles. 
With his 5.3-inch refractor, it was possible 
for him to see this size of granule. He 
could not, however, resolve the smallest 
granules he claimed to have seen, namely 
4 and } second of arc. 

In May, 1949, with the 150-foot tower 
telescope at Mount Wilson Observatory, 
R. S. Richardson succeeded in taking a 
high-dispersion solar spectrogram of un- 
usual excellence. The spectral lines were 
not ‘perfectly straight, but slightly wavy 
because of Doppler shifts due to motions 
of the granules. From measurements of 
these shifts, Drs. Richardson and Schwarz- 
schild inferred the possible existence of 
turbulent elements in the sun’s photo- 
sphere on the order of only 150 miles in 
diameter, with velocities of roughly two 
kilometers per second. 

Granules of this size would be too small 
to be photographed by ordinary tech- 
niques. Project Stratoscope was planned 


specifically to solve this observational 
problem, by carrying a large telescope 
well above the densest part of the atmos- 
phere. Already in November, 1956, and 
later, in April, 1957, photographs of the 
solar granulation had been taken at alti- 
tudes of 20,000 and 25,000 feet from a 
manned balloon. This work was carried 
out by D. E. Blackwell and D. W. Dew- 
hirst, Cambridge University Observatory, 
in collaboration with A. Dollfus, Meudon 
Observatory. Using an 11-inch refractor, 
they obtained definition as good as the 


best ground-based photographs to date. 

The current project consisted of three 
balloon ascents from the General Mills 
Flight Center, New Brighton, Minnesota. 
The first of these, on August 22, 1957, 
carried a dummy telescope, plus a special 
instrument to test the quality of the guid- 
ing provided by the pointing mechanism. 
The latter had been constructed by the 
Research Service Laboratories of the Uni- 
versity of Colorado. This flight reached 
an altitude of 82,500 feet. 

The second flight was launched at 6:15 
a.m. Central standard time on September 
25th. At some 40,000 feet the giant Sky- 
hook balloon passed through the tropo- 
pause, the atmospheric layer in which 
many astronomers believe much bad see- 
ing originates. While the balloon hovered 
at a predetermined altitude of about 
82,500 feet for 4% hours, the photoelectric 
tracking device kept the camera pointed 
toward the center of the sun. At intervals 
of one second, 35-mm. photographs were 
taken continuously until some _ 8,000 
frames had been secured. Then the tele- 
scope, with its accessory instruments and 
exposed film, was automatically separated 
from the balloon and parachuted to earth, 
landing near Athens, Wisconsin, at 1:14 
p.m. 

A third successful flight was carried out 
on October 17th. The 12-inch telescope, 
which with its accessory equipment 
weighed 1,400 pounds, was lifted to a 
maximum height of over 84,000 feet. For 
this flight, the pointing control was modi- 
fied in such a way as to cause the telescope 
to scan slowly back and forth across the 
limb of the sun. Five such scans were 
made during the nearly 2} hours of cam- 
era operation. As with the first two flights, 
the instruments were recovered very 
nearly intact. The repairs of the landing 





The 12-inch Stratoscope reflector set up for testing in the shop. The enlarging- 

lens system that scans over the maximum focal range every 20 seconds is seen 

extending downward from the top side of the tube, just above the rotating 

secondary mirror. A specially designed 35-mm. movie camera is mounted near 

the left end of the telescope, light reaching it through the larger of the two tubes. 
Perkin-Elmer photograph. 
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damage averaged about five per cent of 
the construction costs for each flight. 
The special reflecting telescope was de- 
signed by George A. Brueske and built 
under the direction of William M. Strouse 
at the Perkin-Elmer Corp. The instrument 
12-inch {/8 paraboloidal mirror, 
with an enlarging lens system which pro- 


has a 


duces an effective focal length of 200 feet. 
Only a small portion of the nearly two- 
foot image of the sun can be photographed 
on one frame of the 35-mm. movie cam 
era. The telescope itself is 9} feet long, 
and weighs about 300 pounds. 

Solar 
tions at 
the design and operation of the telescope. 


heating and varia- 
¢ 


temperature 


such great altitudes influenced 
ts walls were made of perforated Invar 
steel to minimize thermal expansion and 
contraction. The aluminized quartz se¢ 
ondary mirror was arranged to rotate so 
that it would face the heat of the sun only 
two per cent of the time, reflecting the 
image into the enlarging system only at 
the times of picture taking. 

As no sure way was known of predict- 
ing the exact changes in focal length 
under the extreme conditions of high alti- 
tudes, successive exposures were taken at 


different focal settings over a range of 10 
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The arrangement of parts in the solar telescope is easily seen in this picture, 

taken in July, 1957, at the Perkin-Elmer plant. The small, uppermost tube is a 

drive shaft from the camera motor to rotate the secondary mirror and shift the 
enlarging lens back and forth to scan the focus range. 


to 20 times the focus tolerance. ‘This was 
achieved by 
back and forth about the estimated posi- 


This estimate was rea- 


moving the enlarging lens 


tion of best focus. 
sonably accurate, so the actual focus did 
lie within the small range scanned. The 
motion of the enlarging lens was mechan- 
ically coupled to the rotational motion of 


Left: This night scene 
shows the equipment 
carried beneath the bal- 
loon. The men are at- 
taching the polystyrene- 
foam crash pad that 
absorbs the shock when 
the instrumentation is 
dropped by parachute 
to the ground. 


Right: Another view of 
the telescope and its sus- 
pension. At the top are 
the six battery cases. 
The heavy box contains 
the movie camera. In 
the group, left to right, 
are Dr. M. Schwarz- 
schild, Princeton astron- 
omer; R. A. Nidey and 
C. J. Roubique, Univer- 
sity of Colorado, who 
were responsible for the 


pointing control; and 
E. E. Beson, General 
Mills project director 


for Stratoscope. U. S. 
Navy photographs. 
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the secondary mirror, so that 20 pictures 
were taken during each scan cycle. 

In pointing the telescope, pairs of 
photo-diodes were employed to find the 
sun and to center the instrument on it. 
These photo-diode “eyes” were arranged 
so that both eyes of a pair saw the same 
amount of sunlight when the telescope 
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was pointing directly at the sun in one 
co-ordinate. Thus, if the telescope were 
not pointing correctly, one eye would see 
more sunlight than the other, and this in- 
formation would cause the servo-mecha- 
nism to move the telescope in such a way 
as to bring the illumination of the eyes 
into equality. 

By using several pairs of eyes, the tele 
scope was pointed both in azimuth and in 
elevation. Motion in azimuth was ob- 
tained by reacting against a heavy fly- 
wheel, the main mass of which was pro- 
vided by the heavy storage batteries 
necessary as a power source. The telescope 
was moved in elevation against the pen- 
dulum action of the gimbal structure in 
which it was mounted. 

In these ascents, unmanned flight had 
another important advantage besides in- 
creased payload; small motions, even 
breathing, by a human observer would 
cause intolerable amounts of telescope 
motion. Upper-air winds were not ex- 
pected to swing the equipment through 
more than a fraction of a degree. 

From the thousands of exposures made 
on these flights, several pictures of very 
high definition were obtained, with 
sharper resolution than ever achieved be- 
fore. ‘They include both the center of the 
solar disk and the limb, and show that 
the solar granulation has a _ cellular, 
though highly irregular, character. The 
bright cells appear to be separated from 
each other by dark, often very sharp lines. 
Thus, instead of hot rising currents and 
cool descending ones of about the same 
size, there appear to be only thin lines of 
descending gas separating the rising col- 
umns. ‘The sizes of the granular elements 
range from two down to } second of arc, 
or to as small as about 150 miles on the 
sun’s surface. 

The results of Project Stratoscope are 


One of the high-quality 
photographs of the solar 
surface taken by the 
Stratoscope camera 
from above 80,000 feet. 
It shows granulation 
near the center of the 
sun’s disk on a scale so 
great that one milli- 
meter corresponds to 0.4 
second of arc, or about 
190 miles, in this re- 
touched enlargement 
from the 35-mm. nega- 
tive. Photographs like 
this one obtained by 
Project Stratoscope will 
require elaborate meas- 
urement and analysis 
before their full value 
is exploited. 





At the launching site in the Minnesota countryside, the equipment of Project 
Stratoscope is being tested prior to the second flight, which took place Septem- 
ber 25, 1957. The assembled gear is hanging in a specially constructed tent with 
east and west side flaps that can be raised to permit testing of the pointing 
control. The author of this article is standing at the extreme right. 


so promising that plans are under way for 
further ascents in which the 12-inch tele- 
scope will be used with a television pickup 
tube. The image would be relayed to the 
earth’s surface for reproduction on a tele- 
vision screen, giving the ground observer 
the possibility of selecting interesting re- 
gions of the solar surface or improving 
the focus by means of remote control. 

A further step, which may be a number 
of years ahead, is to carry a 36-inch tele- 


scope aloft by balloon. The greater light- 
gathering power and higher resolution, 
coupled with the excellent seeing at 80,000 
feet, should permit successful attacks on a 
number of important problems, including 
planetary surface features, fine details of 
the structure of nebulae, and resolution 
of nearby stellar systems. 

This article was prepared with the 
assistance of the editorial staff of Sky and 
Telescope. 
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The Veil nebula in Cygnus, photographed in red light (wave lengths 6400 to 6600 angstroms) by R. Minkowski, with the 
48-inch Schmidt telescope on Palomar Mountain. This is a positive print, on a reduced scale, of the negative reproduction 


on the center pages of this issue. North is at the left of this view. 


The dense mass at the top is NGC 6960, in which is 


involved the 4th-magnitude star 52 Cygni. At the lower left is the bright “flaming” nebulosity NGC 6992, whose more open 
right-hand end bears the label NGC 6995. This entire expanding chaos of luminous gas has been interpreted by astronomers 
as the debris of a great stellar explosion. Mount Wilson and Palomar Observatories photograph. 


The Veil Nebula as a Supernova Remnant 


Otto Struve, Leuschner Observatory, University of California 


{ pm GREAT Loop nebula in Cygnus, 
commonly called the Veil or Network 

nebula, is one of the most interesting 
objects in the sky. It was discovered visu 
ally by William Herschel in 1784, with an 
18.7-inch reflecting telescope. His descrip 
tion tells of two streamers of nebulosity, 
each some two degrees long, and about 
three degrees apart. A century later, pho- 
Max Wolf and by E. E. 


streamers to be 


tographs by 
Barnard 
parts of a huge ring. 

Ihe intricate filamentary 
the Veil nebula may be clearly seen in 
the picture above, which is a reduced 


showed _ these 


structure ol 


copy of a large-scale negative in the center 
of this issue. This photograph was taken 
by R. Minkowski with the 48-inch Schmidt 
telescope on Palomar Mountain. He used 
a red-sensitive which 
mostly the light of the red emission line 


emulsion records 


of hydrogen (Hz). 


A highly significant property of this 
Cygnus Loop is its expansion. In the an- 
nual report of the director of Mount Wil- 
son Observatory for 1925-26, we read: “As 
a result of the comparison of two photo- 
graphs, made 15 years apart, of the Net 
Work Nebula in Cygnus, in which [NGC 
6960 and 6992] form opposite segments of 
the great loop, Hubble finds an expansion 
of the diameter of the nebula at the rate 
of about 10” a century.” Later, according 
to the annual report for 1936-37, Hubble 
revised this value to 0.06 second of arc 
per year, from measurements of photo- 
Apparently the 
never 
know 


graphs 27 years apart. 
details of Hubble’s work 
been published, and we do not 
just which features of the nebulae he 
measured. 

The only detailed investigation of the 
proper motions of NGC 6960 and 6992 
known to me was published in 1954 by 


have 
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the Russian astronomers V. G. Fessenkov, 
B. M. Kazachevsky, and L. N. Toulenkova 
in the Astronomical Journal of the Soviet 
Union. They too found that the loop is 
growing, at about the rate Hubble be- 
lieved. However, the drifts of individual 
points in the nebula show great scatter; 
in addition to the systematic expansion, 
there are also indications of random 
turbulent motions. 

The diameter of the brightest part of 
the loop is some 2.7 degrees, or about 
9,700 seconds of arc. If the loop has been 
growing at a constant rate, its age would 
be 9,700/0.06 or about 160,000 years. But, 
as F. Zwicky pointed out in 1940, it is by 
no means certain that the nebula _ has 
been expanding at a steady rate. How 
much the velocity of expansion has de- 
creased and what may be the real age of 
the nebula require further study. 

First of all, we need to know its dis- 
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This diagram indicates how the dis- 
tance of the Loop nebula can be com- 
puted, if both the angular and linear 
speeds of expansion are known from 
observation. 
tance. There is no hope of determining 
the trigonometric parallax directly, for 
the nebular filaments are not sharp 
enough to be measured with the accuracy 
needed. But M. L. 


ured on low-dispersion spectrograms the 


Humason has meas- 


radial velocities of certain nebulous wisps. 
His unpublished results indicate that the 
nearest portions of the loop are approach- 
ing us at kilometers per 
(The usually quoted value of 75 


roughly 45 
second. 
kilometers per second is, according to 
Minkowski, the maximum possible value.) 

Suppose, then, that the radius of the 
nebula is growing symmetrically at a rate 
of 45 kilometers per second. We can cal- 
culate how far away the loop must be for 
the diameter to be increasing by 0.06 
second per year. The result is about 1,000 
light-years. Minkowski, too, has suggested 
that the Loop nebula may be this distant, 
but not 1,500 light-years away, as has 
often been assumed. 

Next, we need to know the linear di- 
ameter of the nebula. If the distance is 
1,000 light-years, the diameter turns out 
to be roughly 50 light-years. This is nearly 
) 10" centimeters, so the entire volume 
about 6 x 10° cubic centi- 
little about the 
density of the nebula, but we can assume 


would be 
meters. We know very 


that the average density throughout the 
loop may be roughly the same as for 
interstellar gas — one hydrogen atom per 
cubic centimeter. Since a hydrogen atom 
has a mass of 1.7 x 10 grams, this would 
give 6 x 10® x 1.7 x 10, or about 10° 
grams for the mass of the entire sphere. 

This may well be an overestimate for 
the amount of gas ejected in the hypo- 
thetical explosion that gave rise to the 
nebula. During the expansion this gas 
has become mixed with the interstellar 
gas. Perhaps only one-tenth, or 10" grams, 
Even this is five 


was initially released. 


times as great as the mass of the sun 


2 10" grams). And under any reason- 
abl issumptions, we cannot attribute to 
the original shell a mass much less than 
the sun's. 

If, as seems almost certain from the 
expansion, the Loop nebula is the visible 
re int of an ancient stellar explosion, 
this must have been a supernova outburst. 
\ an ordinary nova explodes, it ejects 
only 10° or 10* grams, while most super- 


at lose about one solar mass, or even 


more if the pre-supernova is a very mas- 
sive star. In a supernova outburst, a large 
fraction of the star’s material is blown 
away. 

But, at about the 
brightness of a supernova, the velocity of 


time of maximum 


expansion may be well in excess of 1,000 
kilometers per second. Since at the pres- 
ent time the Loop nebula is expanding 
at probably only 45 kilometers per sec- 
ond, there must have been a drastic de- 
celeration during the lifetime of the 
nebula. Both Zwicky and J. H. Oort have 
attributed this slowing down to the re- 
sistance by the interstellar clouds with 
which the expanding nebula has collided. 

Oort deceleration 
experienced by a shell of gas, having a 


has computed the 





mass of the order we have found for the 
loop, as it expands at 1,000 kilometers 
per second and pushes along the inter- 
stellar gas which it encounters. His result 
is that after 5,000 years the velocity would 
be halved, and after almost 30,000 years 
it would be only about 100 kilometers pe1 
At this ‘‘age” the diameter of the 
should be about 50 light-years, 


second. 
nebula 
just about that of the Cygnus Loop. The 
latter, however, is now expanding at only 
some 45 kilometers per second. The dis- 
cordance between the observed 45 and 
the computed 100 kilometers per second 
could be removed if the initial velocity 
were less than 1,000 kilometers per sec- 
ond, or if the interstellar clouds were 
somewhat denser than Oort assumed. The 


NGC 6960, the western arm of the great Cygnus Loop, as photographed many 


years ago at Mount Wilson Observatory. 


In this picture the motion of the 


nebulosity is to the right. The smaller number of stars in the right-hand half 
indicates the presence of an interstellar dust cloud. 































































latter change would not be unreasonably 
large. It would then seem that the Loop 
nebula could well be about 30,000 years 
old, rather than 160,000 years, but it can 
hardly be much younger than this. 

The wispy appearance of the Loop 
nebulosities strongly suggests that they 
are the visible result of the collision of 
the expanding shell with interstellar 
clouds. A conspicuous dark cloud can be 
seen outside NGC 6960. This is easily 
recognized on the Mount Wilson photo 
on page 117; note the lessened number of 
stars to the right of the nebula. Accord- 
ing to Oort, the thinnest wisps are only 
about 700 astronomical units across. 

But is the luminosity of the wisps really 
caused by collisional excitation, as Oort 
and J. W. Chamberlain have thought? 
In 1955, Minkowski studied the intensi- 
ties of the Balmer emission lines of hy- 
spectrum of the Loop 


drogen in the 
relative 


nebula. He found that the 
brightnesses of these lines could be ex- 
plained only by radiative excitation, that 
is, by the nebula shining because its 
atoms have absorbed ultraviolet light that 
has come from a very hot star. However, 
careful searches by L. Aller at Lick Ob 
servatory, and by A. Wachmann at Berge- 
dorf Observatory, failed to show near the 
center of the loop any very hot star of 
apparent magnitude 12.5 or brighter. 
Other observers have demonstrated that 
there is insufficient interstellar absorption 
to obscure such a star. 

Minkowski suggests that we have failed 
to recognize the hot star that stimulates 


the nebula to shine because it is the 





The Crab nebula in Taurus was found 
by the French comet hunter Charles 
Messier in 1758, and is the first object 
in his famous catalogue. But it may 
have been seen as early as 1731 by the 
English amateur, John Bevis. 


fainter component of a close double star, 
masked by its visually brighter primary. 
He points out that it would be practi- 
cally impossible to prove that the 7th- 
magnitude B7 star near the center of the 
ring does not have a somewhat fainter, 
much hotter companion. If Minkowski’s 
conjecture is correct, the stellar remnant 
of a supernova that flashed up perhaps 
30,000 years ago may still be in existence 
among the stars of the Milky Way. 

What was the Loop nebula like during 


Oort invites a com 


its earliest stages? 


parison of it with the Crab nebula, whici) 
is only about 900 years old and still muc 
smaller than the Cygnus Loop. The Cra) 
nebula, also known as Messier I, is locate: 
near Zeta Tauri, and is a familiar object 
to amateur observers with moderate-sized 
telescopes. 

It originated in the year A.p. 1054 from 
the outburst of a supernova which at 
maximum was brighter than Venus, and 
remained visible to the naked eye for two 
years. This star was widely observed in 
China and Japan, but there do not seen 
to be any European records of it. 

The nebula that started expanding in 
1054 is still growing in radius at a rate 
of 0.21 second of arc per year, with in- 
dications of only a slight deceleration. 
Radial velocity measurements by N. U. 
Mayall show that the linear rate of ex- 
pansion is 1,300 kilometers per second, 
probably not much less than the original] 
rate. 

The central star of the Crab nebula is 
now of apparent magnitude +16, but it 
may have become as bright as —6 in 1054, 
corresponding to an absolute magnitude 
of —16 then, and of +6 now. At the 
present time the angular radius of the 
Crab nebula is some 180 seconds of arc, 
or about three light-years, since the dis- 
tance is 4,000 light-years. 

Oort concludes from these facts that 
about 30,000 years from now the Crab 
nebula will resemble the great Cygnus 
Loop, as seen from four times the latter’s 
distance. Our comparison between the 
two objects will be pursued further next 


month. 





ES TION Gas. 


FROM THE S+T MAILBAG 





Q. Which of Sky and Telescope’s star 
charts should be used for twilight observa- 
tions of bright artificial satellites this 
month? 

A. This question is answered under 


the star chart on page 157 of this issue. 


Q. Are there any stars other than the 
sun with planetary systems? 

A. So far, the solar system has no ob 
served counterparts. A planet similar to 
Jupiter would probably not be detectable 
by existing methods, even if it revolved 


about one of the nearest stars. 


Q. Why do faint telescopic stars ap 
pear whitish rather than their actual 
colors? 

A. Faint light does not stimulate the 
cones of the eye’s retina, which perceive 
color, but only the more sensitive rods, 


which are color-blind. 

Q. What is a parsec? 

A. It is the distance at which the aver 
age radius of the earth’s orbit around the 
sun (93 million miles) subtends an angle 
of one second of arc. In other words, a 
star at this distance would have a parallax 


of one second. A parsec is equal to 3.262 
light-years, or about 19.16 trillion miles. 

Q. Why does the latest sunrise occur 
on January 5th, for latitude 40° north, 
instead of at the time of the winter solstice? 


A. Because the equation-of-time effect 
counterbalances the lengthening of day- 
light, for about two weeks after the sol- 
stice. During that time, the sun _ loses 
about half a minute each day in crossing 
the meridian, while moving northward in 
the sky less than a degree. 


Q. Is Pluto considered a planet or a 
moon? 

A. Pluto is a planet, an independent 
body moving in its own orbit around the 
sun. There is some evidence that this 
outermost planet may have been a moon 


of Neptune at one time. 
W. E. S. 





RADIO SPECTROHELIOGRAPH 
{T STANFORD UNIVERSITY 

In a few months, the Radio Propaga- 
tion Laboratory of Stanford University 
expects to place in operation a new micro- 
wave spectroheliograph. The project is 
under the direction of Prof. Ronald N. 
Bracewell, formerly with the Common- 
wealth Scientific and Industrial Research 
Organization at Sydney, Australia. 
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Thirty-two 10-foot paraboloidal anten- 
nas are being set up in a two-acre meadow 
to form a cross 350 feet long, an arrange- 
ment similar to the Mills cross radio inter- 
ferometer. This will give the scanning 
resolution of a single 350-foot dish, but 
only a fraction of its sensitivity to faint 
radio sources. 

The purpose of the instrument is to 
scan the sun at a wave length of 10 centi- 
meters in order to detect the radio output 
of the chromosphere, the layer of gases 
just above the sun’s photosphere. The 
large size of the apparatus and the small- 
ness of the wave length will permit distin- 
guishing areas as small as 3/1,000 of a 
square degree. 

Since the antenna will scan the sun in 
much the same way that a_ television 
camera's electron beam scans the image 
of its subject to produce a picture, and 
since this will be done in radiation of 
a single wave length, the result will be a 
radio spectroheliogram. The 32 compo- 
nent antennas will look at the sun in 
unison, completing a scan of the entire 
solar disk every two hours. As with most 
other types of radio telescopes, clouds will 
not prevent solar observations. 

The project has been supported by the 
\ir Force Office of Scientific Research and 
Stanford Research Corp. 
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AMERICAN ASTRONOMERS REPORT 


Ilere are highlights of some papers presented at the 98th meeting of the American Astronomical Society at Urbana, 
Illinois, in August, 1957. Complete abstracts will appear in the Astronomical Journal. 


Tests of the Solar Ephemeris 


The last two astronomers to develop in 
extreme detail the mathematical formulae 
for the orbital motion of the earth were 
Leverrier in 1858 and Newcomb in 1898. 
The latter’s tables are the basis of the 
positional ephemeris of the sun still in 
use. 

\s noted on page 581 of Sky and Tele- 
scope for October, 1957, R. L. Duncombe 
and G. M. Clemence, U. S. Naval Ob- 
servatory, have carried on a_ searching 
comparison of Newcomb’s solar tables 
with a numerical integration of the 
earth’s motion by Paul Herget, Cincinnati 
Observatory, for the years 1920 to 2000. 

The latest step in the Washington 
astronomers’ analysis has been a study of 
the earth’s orbital longitude and _ radius 
One of the most important cor- 
rections to Newcomb that they have 
found is that his value for the rate of 
diminution of the eccentricity of the 
earth’s orbit is in error by three per cent. 
\ number of small periodic errors in 
Newcomb’s predictions for the longitude 
of the sun were also discovered, some 
amounting to a few hundredths of a sec- 
ond of arc in a period of a few months, 
and some of 1/10-second extent in periods 
up to 12 years. There are analogous small 
discrepancies in Newcomb’s formulae for 
the radius vector of the earth. Similar 
faults affect Leverrier’s theory, for both 
he and Newcomb in their calculations 
had in neglected second-order 
perturbations. 

These results strengthen the conviction 
of the Washington astronomers that New- 
comb’s theory of the sun is not sufficiently 
precise for all present requirements, and 
that his work must be repeated and 
extended. 
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For the years 1920 to 1960, Paul Herget’s precise predictions of the sun’s celestial 


longitude are compared with earlier work by Leverrier 


and Newcomb. The 


vertical scale gives the small differences in fractions of a second of arc. These 
discordances have been traced to minor imperfections in the older tables of the 
sun’s apparent motion, which need revision. U. $. Naval Observatory diagram. 


Variability of Supergiant Stars 


For many years it has been known that 
all red supergiant stars of spectral type M 
are variable in brightness, a fact estab- 
lished by photoelectric measurements of 
brightness at Washburn Observatory. 
And in the spectral types F and G, the 
Cepheids are examples of yellow super- 
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giant variable stars. ‘These facts have led 
H. A. Abt, of Yerkes and McDonald Ob- 
servatories, to inquire whether the high- 
luminosity stars of early spectral types 
might not also be generally variable. 

Dr. Abt’s plan was to measure radial 
velocities rather than brightnesses, since 
for all intrinsically variable stars the light 
variations are accompanied by _ line-of- 
sight velocity changes. Nine d4- and F- 
type supergiants were observed with the 
coude spectrograph of the 82-inch Mc- 
Donald reflector, at a dispersion of 8} 
angstroms per millimeter. Dr. Abt ob- 
served each of these stars on all possible 
nights during a one-month interval in the 
fall of 1956. 

All nine stars showed distinct fluctua- 
tions in radial velocity of a semiregular 
character. The largest range was for the 
star 6 Cassiopeiae, whose velocity of ap- 
proach changed by as much as 18 kilome- 
ters per second. The nature of the ve- 
locity variations suggests that these stars 
are pulsating in cycles ranging in length 
from a few days to a few weeks. 

A survey of variables in the upper part 
of the spectrum-luminosity diagram has 
been made by Dr. Abt, and the chart 
shown here is based on his diagram in the 
Astrophysical Journal for July, 1957. He 
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concludes that probably all the stars in 
the region brighter than absolute magni- 
tude +1 and to the right of the main 


beneath the surface, with its axis tilted 50 
degrees toward or away from the observer. 
About 80 per cent of the streamers ap- 


the 24-36-inch Curtis Schmidt telescope at 
Portage Lake, Michigan. On the night of 
May 4-5, 1957, he obtained a series of 17 






























sequence are variable in magnitude and _ peared to conform to these hypothetical — plates, each exposed for eight minutes, > 
radial velocity. The variability is most lines of force. The fit was considerably with the midexposure times averaging 22 
pronounced in light on the right side of 
the diagram and in velocity on the left, PROMINENCE STREAMER ie 
but in all cases it is probably due to sae \ 
pulsation in some form, 2 nn IDEAL MAG. FIELD LINE - 
/ 1 
: : / ! 
Prominence Motions and In the solar prominence ri i 
Solar Magnetic Fields of April 20, 1950, ob- ; ; 
The arching motions of the gases in a served motions of — / 
inence material were i 
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have long suggested to astronomers the The dashed curves are rs, INENCE / i 
action of solar magnetic fields. The asso- Jines of force in the ; e 
ciation of these phenomena has now been magnetic field believed or 
made more definite by two astronomers at to have been associated a 
the High Altitude Observatory, Malcolm with this active region al 
Correll and Walter O. Roberts, whose Pg ar Fase A iil 
. / de serva- 
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National Science Foundation. : 
They selected an important active re- RADIUS VECTOR | \<POSITION OF DIPOLE 
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ian of the sun on April 13, 1950, in 
heliographic latitude 14° north. About a 
week later, the sun’s rotation had carried 
this region to the western edge of the — better than for a dipole tilted 40 degrees — minutes apart. These photographs show 
disk, and the prominences associated with — or 60 degrees. quick variations in the complex structure 
it could be observed against the sky. In This same active region was also ob- of the tail. The most remarkable feature 
this case, the prominences were of a sim- _ served by its radio radiation. The date of | was a bright disturbance about 300,000 
ple and well-defined form. peak radio noise occurred when the axis _ kilometers in extent, which moved rapidly 
Laborious measurements on  photo- of the supposed dipole was aligned toward — outward along the tail, away from the sun. 
graphs were made of the trajectories of all — the earth, and four days later a geomag This motion may be seen in the accom- 
visible details of the prominences over a netic storm of major proportions took panying enlargements of a small portion 
three-day interval. The motions were of _ place. of the tail, taken from three successive ex- 
homogeneous character to heights of ; - posures. The feature shaped like a hockey 
70,000 kilometers above the solar surface, Comet Arend-Roland (1956h) stick was moving rapidly across the starry a 


and extended 90,000 kilometers in lati 
tude away from the center of the active 
region. 

rhe assumption that the 
prominence material were moving along 
the lines of force of a localized magnetic 
field allowed the properties of this field to 
be deduced. It was found that the ob- 
servations could be explained satisfac- 
torily by the field of a magnetic dipole, 
3/100 of a solar radius 


knots. of 


located about 


University of Michigan astronomers 
presented three papers to report their 
varied observations of Comet Arend- 
Roland. This is the object two Belgian 
observers discovered in November, 1956; 
it became as bright as 2nd magnitude in 
the evening sky during the following 
April. 

Freeman D. Miller described the rapid 
changes in the comet’s tail structure, as 
shown by direct photographs taken with 





background. About half of this displace- 
ment was due to the motion of the entire 
comet relative to the earth; the remainder 
represented an actual recession of the dis- 
turbance from the nucleus of the comet at 
a rate of 53 kilometers per second. Similar 
speeds have been measured in other 
comets. Two independent methods of cal- 
culating the acceleration relative to the 
nucleus gave 53 and 86 centimeters per 
second each second. 


William Liller’s spectrum tracings of Comet 1956h on 
April 29, 1957. The feature at 3914 angstroms in the tail 
spectrum is from an aurora in the earth’s atmosphere; 
the dip at 5000 angstroms was caused by a yellow filter 
through which longer wave lengths were scanned. Both 
spectra show a background of reflected sunlight, but only 
the head has bright bands of carbon and cyanogen. Each 
tracing took about 12 minutes, through a spectrograph 
slit 42 angstroms wide for the head and 107 for the tail. a} 
University of Michigan charts. 
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yr. Miller’s photographs also show 
marked changes in the fan of narrow rays 
that extended up to two million kilo- 
meters from the nucleus, in a direction 
away from the sun. The ray pattern 
changed conspicuously from one exposure 
to the next, completely altering in two 
hours. Rays a million kilometers long 
could develop within half an hour. 

Several possible mechanisms might ac- 
count for the rapid formation of these 
streamers, but Dr. Miller regards no one 
of the hypotheses as entirely adequate. 
They include ejection of a jet of gas from 
the nucleus, and the localized brightening 
of the diffuse tail when a narrow pencil of 
corpuscular radiation from the sun passes 
through it. 

The spectrum of Comet Arend-Roland 
was photographed with the University of 
Michigan’s 37-inch reflector at Ann Arbor 
by IT. P. Stecher and D. B. McLaughlin. 
setween April 24 and June 3, 1957, they 
obtained 13 spectrograms with a fast new 
quartz-prism spectrograph, and four others 
with an ordinary two-prism spectrograph. 

During the entire interval, the continu- 
ous spectrum due to reflected sunlight was 
unusually strong. The most intense emis- 
sion feature was the cyanogen band at 
3883 angstroms. Other molecules and 
radicals that could be identified by their 
emission bands included OH, NH, C:, 
and C;. 

The same two observers used a 4-inch 
Ross camera on April 26th to secure an 
objective-prism photograph of the long 
sunward secondary tail of Comet Arend- 
Roland. (For a discussion of this tail, see 
Sky and Telescope, July, 1957, page 426.) 
This low-dispersion spectrogram showed a 








Rapid motions outward along the tail of Comet Arend-Roland (1956h). 


The 


left of these eight-minute exposures is an enlargement of a part of the view at 
the foot of this page; the others were obtained 21 and 44 minutes later. The 
scale is 16,000 kilometers per millimeter. About half the shift of the kink with 
respect to the stars is due to the comet’s motion, the rest to drift of matter along 
the tail. Similar drifts have occurred in other comets, including Halley’s in 1910. 


continuum which was brightest near wave 
length 4700 angstroms. 

The third of the Michigan reports was 
by William Liller, who used the Curtis 
Schmidt telescope to obtain photoelectric 
tracings of the spectrum of the comet. His 
observations were on eight nights from 
January 23 to June 3, 1957, with a direct- 
recording spectrometer placed at the New- 
tonian focus of the telescope. Dr. Liller 
described in detail his tracings of the 
spectrum in different parts of the main 
tail, from 3400 angstroms in the ultra- 
violet to 6400 in the red. 

The spectrum of the tail showed no 


Comet Arend-Roland on 
May 5, 1957, at 2:52 
Universal time. This 
eight-minute exposure 
on a 103a-O plate was 
obtained by Freeman D. 
Miller with the Curtis 
Schmidt telescope at the 
University of Michigan. 
In this 1.3-fold enlarge- 
ment, the scale is 46,000 
kilometers per milli- 
meter. The “hockey- 
stick” marking shown 
further enlarged at the 
top of the page is here 
14 inches above and to 
the left of the comet’s 
nucleus. Photographs on 
this page were provided 
by the University of 
Michigan Observatory. 


emission bands, but only a continuous 
background having the color distribution 
of a dwarf K5 star. If this continuum is 
sunlight scattered by small spherical par- 
ticles, their average diameter will fall be- 
tween 0.5 and four microns, depending 
on their composition. 

At a distance of 1.7 million kilometers 
from the head, the observed surface 
brightness of the comet’s tail could be 
produced by particles of such size if their 
average separation was about eight meters. 
From this, Dr. Liller could estimate the 
total mass of the visible tail as of the 
order of 10" grams. 


Is Saturn a Radio Source? 


At Yale University Observatory last 
winter, Harlan J. Smith and James N. 
Douglas began an experimental program 
of long-wave radio observations of planets. 
They used equatorially mounted Yagi an- 
tennas instead of a conventional dipole 
array, to take advantage of their relatively 
high gain and easy steerability. The pair 
of four-element Yagis worked at 21.07 
megacycles, and were operated as a phase- 
switching interferometer. 

They were mounted 2.3 wave lengths 
apart on the roof of Hendrie Hall, on the 
Yale campus in New Haven, the building 
where the college’s undergraduate radio 
work is centered. Students assisted with 
the observations, which could usually be 
made only after midnight, owing to 
severe man-made interference at that fre- 
quency. 

The equipment was first tried on 
Jupiter, its radio-emission pattern turning 
out to be similar to those found by other 
investigators. Saturn was the next object 
observed, with rather surprising results. 
Disturbances were recorded, many of 
them more distinct, longer lasting, and 
fitting the antenna interference pattern 
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better than those of Jupiter. The data 
suggest a possible rotational period for 
Saturn of about 10 hours 22 minutes. 
This would correspond with the rotation 
rate indicated by a white spot observed 
on the planet in 1946, at a latitude of 
12°.5 south. 

The Yale astronomers regard their re- 
sults as tentative, because of the short 
period of the observations (March 28, 
1957, to the end of May), the unknown 
effect of terrestrial atmospherics, and the 
coarseness of their antenna pattern. 





PLASMOIDS 


A gaseous mixture of 
charged particles (ions) and electrons is 
called a plasma. Little blobs of plasma, 
created in laboratory experiments, have 


electrically 


unusual properties that may explain some 
of the phenomena of the sun and other 
stars. ‘These experiments are described by 
Winston H. Bostick, Stevens Institute of 
Fechnology, in Scientific American, Octo- 
ber, 1957. 

Dr. Bostick has been studying mag- 
netically confined plasmas of deuterium 
(heavy hydrogen) generated with a spe- 
cial plasma gun. It has two closely spaced 
electrodes made of titanium, with the 
heavy hydrogen absorbed in them. A 
pulsed-arc current of thousand 
amperes, each pulse lasting about half a 
millionth of a second, is passed across the 
gap between the electrodes. 

This high current evaporates electrons 
and ions from the electrodes, and also 


several 


generates a magnetic field which pinches 
the plasma into a slender column. The 
special feature of the gun is that the 
plasma arching out from the electrodes is 
bent into a loop, which finally detaches 
itself as the current pulse dies, and 
assumes somewhat the appearance of a 
smoke ring. 

The strong magnetic pressure on the 
inside of the loop blows the plasma for- 
ward at high speed — up to 120 miles per 
second, comparable to the speeds of stars 
in galaxies and of solar flares. Under cer- 
tain conditions, the plasmoids form a pair 
of rings that repel each other strongly. 
These may be analogous to magneto- 
hydrodynamic whirls that perhaps form in 
pairs in ghe interior of the sun, causing 
the appearance of sunspots on its surface, 
according to the Swedish astronomer, H. 
Alfven. 

The magnetohydrodynamic behavior of 
plasmoids is at once very simple and very 
complex. Dr. Bostick suggests that the 
combination of plasma and magnetic field 
makes a kind of self-shaping putty, whose 
forms may help us understand the dynam- 
ics of such large aggregations of matter as 
stars and galaxies. At the other end of 
the scale, we may learn more of the struc- 
ture of fundamental particles, such as 
electrons, protons, mesons, and the like. 
Perhaps an electromagnetic field and its 
own gravitational working _ to- 
gether, may actually create such particles. 


forces, 


Amateur Astronomers 


A BASEMENT PLANETARIUM 


INCE I wanted to plot and pierce the 

star holes in the plastic globe myself, 
I bought an unperforated Spitz Jr. model 
projector for my basement planetarium. 
The early winter months of 1955-56 were 
spent making the holes, including all stars 
down to magnitude 4.5 and many fainter 
ones. All the constellations were por- 
trayed. The right ascensions and declina- 
tions were plotted directly on the globe by 
means of paper scales. 

The following summer the dome was 
constructed, a metal frame covered by 
paper sheets. Its 50-inch diameter can ac- 
commodate four persons comfortably, al- 
though there have been seven or eight on 
occasion. The effect of day and night is 
created on the dome from two lamps giv- 
ing blue light controlled by rheostats. 

Yellow cellophane imparts a_ realistic 
color to the image of the sun from a spe- 
cial projector, and the moon projector 
has a rotatable metal disk with openings 
for the phases. Both the solar and lunar 
projectors are on miniature equatorial 
mountings, adjustable for latitude, decli- 
nation, and diurnal rotation. 

As the planetarium can show the heav- 
ens visible to an observer anywhere in the 
Northern Hemisphere, I can demonstrate 
the phenomenon of the midnight sun in 
arctic regions. The sun’s daily path at 
different latitudes and for any season of 
the year can be shown. The eastward 
movement of the moon among the stars 


THIS MONTH’S MEETINGS 


Cleveland, Ohio: Cleveland Astronomi- 
cal Society, 8 p.m., Warner and Swasey 
Observatory. Jan. 10, Dr. Fred Hoyle, 
Cambridge University, ‘Problems in Cos- 
mology.” 

Dallas, Tex.: Texas Astronomical So- 
ciety, 8 p.m., Dallas Health Museum. Jan. 
27, astronomical films. 

Detroit, Mich.: Detroit Astronomical 
Society, 2:30 p.m., State Hall, Wayne Uni- 
versity. Jan. 12, Rev. Norbert J. Ruth, 
Assumption University, Windsor, Ontario, 
“Education and Astronomy.” 

Grand Rapids, Mich.: Grand Rapids 
Amateur Astronomers Association, 7:30 
p-m., Grand Rapids Public Museum. Jan. 
17, motion picture, “The Strange Case of 
Cosmic Rays.” 

Madison, Wisc.: Madison Astronomical 
Society, 8 p.m., Washburn Observatory. 
Jan. 8, Dr. A. E. Whitford, Washburn 
Observatory, “Twenty-five Years at Wis- 
consin.” 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum of 
Natural History. Jan. 8, motion picture, 
“Our Mr. Sun.” 

Plainfield, N. J.: Amateur Astronomers, 
Inc., of Union County, 8 p.m., Stillman 
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George Lovi’s basement planetarium 
has a normal seating capacity of four. 


and other aspects of the sun and moon 
may be reproduced. 

Although small and simple to build, 
this planetarium has aroused much inter- 
est among my friends and neighbors. Last 
summer I had so many visitors at times 
that I feared my dome would not see an- 
other tomorrow. 

GEORGE LOVI 
408 Forest Ave. 
Lakewood, N. J. 





School auditorium. Jan. 17, Shirley I. 
Gale, American Museum-Hayden Plane- 
tarium, “The Origin and Destiny of the 
Universe.” 

Washington, D. C.: National Capital 
Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. Jan. 4, Francis J. 
Heyden, S. J., Georgetown University Ob- 
servatory, “Photographing the Milky 
Way.” 





REGIONAL MEETINGS 

Dallas, Texas, was the scene for the 
October 19-20 convention of the South- 
west Region of the Astronomical League. 
Ten societies were represented among the 
84 registered amateurs. Officers for the 
coming year are: Ted F. Gangl, Dallas, 
chairman; Clifford Wayland, Henderson, 
Texas, vice-chairman; James M. Mc- 
Millen, Ft. Worth, secretary-treasurer; and 
E. M. Brewer, Dallas, regional representa- 
tive. 

The Great Lakes Region met at Colum- 
bus, Ohio, July 5-6, with over 100 mem- 
bers present. This year’s officers are: Mrs. 
Jane Gann, Columbus, chairman; Charles 
Strull, Louisville, Kentucky, treasurer; 
Mrs. Olive Grunow, Detroit, Michigan, 
secretary; and Charles S. Johnson, Detroit, 
regional representative. 
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NEWS NOTES 


FIRE NEAR MT. WILSON 


Because Mount Wilson Observatory is 
on a dry, wooded summit, the risk of 
forest-fire damage is great. As recently as 
1953 a widespread blaze was checked be- 
fore it reached the observatory grounds. 

On Friday, November 22, 1957, the 
radio and press carried news of a very 
large forest fire in the Angeles National 
Forest, not far from Mt. Wilson. Tens of 
thousands of acres were burned, and at 
one time 1,500 fighters battled the blaze, 
which was whipped by strong winds. 

This fire, however, did not get within 
about seven miles of the observatory. 
When it worked its way over to Monrovia 
Peak, it ran into the burn of the 1953 fire 
and could go no farther in that direction. 
\ change in the wind stopped its progress 
through West Fork, the canyon to the 
north and east of the observatory. The 
construction crew and observatory shop 
men had gone up the mountain to help 
in evacuation, but it was deemed not 


necessary. 


ASHEN LIGHT OF VENUS 


Visual observers of the planet Venus 
occasionally see its night side as faintly 
luminous, an appearance resembling the 
earthshine shown by the moon in its cres- 
cent phases. There is no generally ac- 
cepted explanation for this ashen light. 

[he rarity of this phenomenon has 
been much exaggerated, according to R. M. 
Jaum. In the August, 1957, issue of the 
Journal of the British Astronomical Asso- 
ciation, he has collected and summarized 
37 reports of the ashen light, some refer- 


ring to repeated sightings, from the years 





1643 to 1895. The earliest of these re- 
ports, however, was interpreted by the 
observer himself (Riccioli) as probably 
due to chromatic aberration in his tele- 
scope. The next oldest known observa- 
tions were by William Derham, canon of 
Windsor, who called the effect the ‘‘sec- 
ondary light” of Venus. His fellow ob- 
server with ‘an excellent glass” saw it 
during the total solar eclipse of May 2, 
1715. 


UNIVERSITY OF MICHIGAN 
85-FOOT RADIO TELESCOPE 

The erection of a new radio telescope, 
85 feet in diameter, is scheduled to begin 
in March near the University of Michigan 
campus at Ann Arbor. When it is com- 
pleted by early summer, the instrument 
will first be used to observe the sun, later 
it will explore the Milky Way and other 
stellar systems. 

The paraboloid will have a surface ac- 
curacy of } inch, and will be able to make 
precise observations in winds up to 45 
miles per hour. In its stowed position, 
the antenna will resist hurricane winds. 

The equatorially mounted “dish” will 
need only a }-horsepower motor for track- 
ing celestial objects at the sidereal rate. 
Heavier motors will be required for rapid 
pointing of the antenna, and it will have 
a 140-degree swing in declination, from 
the north pole to the southern horizon. 

Approximately 320,000 pounds of struc- 
tural steel and aluminum will go into the 


tower structure. The telescope is being 


designed and built by the Blaw-Knox Co., 
Pittsburgh, Pennsylvania, for the Univer- 
sity of Michigan, under a contract with 
the Office of Naval Research. 


Left: An architect’s 
drawing of the 85-foot 
radio telescope to be 
built for the University 
of Michigan Observa- 
tory in Ann Arbor. At 
the time of completion, 
it will be one of the 
largest steerable radio 
telescopes operating in 
the United States. 


Right: A night view of 
the now nearly com- 
pleted 250-foot radio 
telescope at the Jodrell 
Bank Experimental Sta- 
tion, near Manchester, 
England. This picture, 
taken in November, was 
supplied by the British 
Information Services. 





IN THE CURRENT JOURNALS 

SELECTION OF OPTICAL GLASSES 
IN APOCHROMATS, by N. v. d. W. 
Lessing, Journal of the Optical Society 
of America, October, 1957. ‘The prob- 
lem of the selection of optical glasses 
for apochromats is treated by Conrady 
and a useful method of selection has 
been developed by Herreros. A shorter 
method, giving those glasses which yield 
the smallest possible powers, is pre- 
sented in this paper.” 


MEASURING GEOLOGIC TIME, by 
Adolph Knopf, Scientific Monthly, No- 
vember, 1957. “Before the beginning 
of the Paleozoic era there was a vast 
stretch of time, possibly 4,000 million 
years long. Eight-ninths of geologic 
time had already passed before there 
began that portion of the earth’s his- 
tory which is generally held to be the 
most significant.” 


GIANT DISH USED TO TRACK 
SPUTNIK I ROCKET 

The 250-foot paraboloidal reflector at 
Jodrell Bank Experimental Station in 
England can now be operated for the 
radar tracking of the artificial satellites. 
Within six hours of receipt of a cabled re- 
quest from the Soviet Union, the giant 
antenna picked up the third-stage rocket 
of the first artificial satellite, even though 
it was more than 1,000 miles away. The 
positional data were transmitted to Rus- 
sian scientists. 

Progress in the construction of the 


world’s largest radio telescope was de- 
scribed in Sky and Telescope for Septem- 
ber, 1957, page 516. 
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McDonald Observatory’s 36-inch Reflector 


W. A. HILTNER, Yerkes and McDonald Observatories 


McDONALD OBSERVATORY, 


A 
has been evident for some years. 
as 1945, plans were considered for an in- 
strument smaller than the 82-inch re- 
flector, yet sufficiently large well 


mounted that it could absorb some of the 
Hence, a 


As early 


and 


pressure on the big telescope. 
36-inch reflector of the Cassegrainian type 
was recently constructed. 

\ telescope working only at the Casse- 
grainian focus could be considered, since 


it is the experience of McDonald ob- 





near Ft. Davis, Texas, the need for 
a second telescope of significant size 


servers that for photoelectric photometry 
and low-dispersion spectroscopy the Casse- 
grainian greatly superior to 
either the prime or the Newtonian focus. 
The loss of an additional 10 per cent of 
the radiation by the secondary mirror is 
more than compensated for by the greater 
observing convenience. This is especially 


focus is 


true when a rising floor is provided. 
Consequently, provision was made for 
the Cassegrainian focus only, which per- 
mitted using an easily constructed ellip- 
soidal primary and a spherical secondary. 
Focusing of the combination is accom- 
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plished by moving the secondary back 
and forth along the optical axis; motor 
controls for this are conveniently accessible 
on the primary mirror cell. The optics 
were made in the Yerkes Observatory op- 
tical shop by the late Fred Pearson. 
The usefulness of a telescope of this 
size is greater than may be realized. Just 
a few years ago, the brightness measure- 
ment or photometry of an 18th-magnitude 
star was considered near the “limit” of 
the 100-inch reflector at Mount Wilson 
Observatory. Now, we observe to magni- 
tude 22 or fainter with the 82-inch, which 





Two views of the new 36-inch reflector at McDonald Ob- 
servatory. At the left, the two halves of the primary mirror’s 
cover are open, and the western arm of the mounting fork 
may be seen. On the eastern fork arm, seen at the right, are 
the motors that provide motions for setting and guiding in 
declination. The photometer is at the bottom. Hanging 
next to it is the paddle that carries the hand controls. 
Photographs by Glenn Burgess. 





ja 


v 


responds to approximately 20.5 with 
e new 36-inch reflector. This has come 
out through the development of new 
ixiliary equipment and, perhaps, a 
ange in point of view. 
Since the photoelectric process is linear 
can compensate, at least in theory, for 
smallness in aperture by increasing the 
exposure or integration time of each pho- 
toelectric observation. Thus, telescopes 
of moderate aperture are very useful in 
photoelectric work, although the signifi- 
cance of large aperture should not be 
underestimated — a factor of two in aper- 
ture can be all-important in some work. 

On the other hand, the smaller tele- 
scope Cannot compete with larger ones in 
spectrographic work, primarily because of 
the nonlinearity of the photographic 
emulsion in contrast to the photoelectric 
cell. However, it may be just a matter of 
time and hard work before this handicap 
is likewise removed. 

In an observatory with telescopes that 
complement each other, there is a primary 
requirement for the smaller one — it must 
be just as well mounted as the larger. 
Too often this is not the case. For our 
36-inch mounting, designed by Joseph 
Nunn of Los Angeles, California, the fork 
type was selected for a variety of reasons: 
dome size, rapidity of operation, and the 
like. Observing near the pole is not a 
problem, however, since the clearance be- 
tween Cassegrain mounting frame and 
fork is 34 inches at declinations greater 
than about +75°. 

\ll motions of the telescope are achieved 
electrically. Three speeds are provided 
on each axis: the first for slewing at two 
degrees a second, the next for setting at 
two degrees a minute, and a guide-motion 
rate that is made variable by means of 
Metron units located between the guide 
motors and the drive units. All motors 
are equipped with an electrically operated 
brake. Flywheels are provided on the slew 
motors to control the acceleration, both 
positive and negative. It is especially im- 
portant on this instrument to control the 
acceleration in order to reduce wear on 
the worm gears, for the same gears are 
used for the set, guide, and diurnal rates, 
as well as for the slew motions. All bear- 
ings are preloaded to provide an instru- 
ment free of backlash and, hence, with 
maximum ease in guiding. 

\t the north side of the rising floor is 
the control console, always in a conven- 
ient position. Dials indicate the telescope’s 
pointing direction in right ascension, 
hour angle, and declination. Controls for 
the slew and set rates, as well as for dome 
rotation and floor height, are available on 
the console. The diurnal-drive rate is de- 
termined by a resistance-capacitance oscil- 
lator, where the frequency is controlled at 
the console by varying an air capacitor. 


Che console is equipped with a quartz- 
crystal oscillator that drives a synchronous 
motor for converting hour angle to right 
ascension. The diurnal rate can be com- 




























At the left is the dome of the new 36-inch reflector, and the 82-inch dome is seen 

at the upper right. Twelve hours after the author took this photograph in mid- 

November, over three inches of snow fell on Mt. Locke, where the McDonald 

Observatory is located. The 82-inch reflector, completed in 1939, is the fourth 

largest telescope in the world, being surpassed in aperture only by the three 
California giants. 


pared with this sidereal frequency by a 
stroboscope. The sidereal frequency also 
operates a clock for sidereal time, and a 
universal-time clock is run by the line fre- 
quency. As is apparent from the picture, 
a Brown recorder is an integral part of 
the console. 





Normally hanging from a hook near 
the eye end of the telescope is a hand- 
held paddle that has controls for dome 
rotation, floor height, right ascension and 
declination settings, and guide motions. 
The same buttons are used for guide and 
set; a toggle switch selects the speed. 





In the left part of this picture the three sections of the photoelectric photo- 
meter are seen. The first is an offset mechanism to enable the observer to set the 
photometer on invisible objects. The middle section contains the diaphragms 
for limiting the area of sky viewed by the photocell, together with color filters, 
and, when polarization measurements are made, an analyzer. The third section 
is an icebox for cooling the photomultiplier tube to minimize the dark current. 
The output of the photometer is fed into an amplifier system and the deflections 
are marked on the Brown recorder seen in the control console at the right. This 
console is attached to the frame that carries the observing floor. Photograph by 
Glenn Burgess, Alpine, Texas. 
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THE LIGHT VARIATIONS OF R CORONAE 
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BOREALIS 





Some Very Irregular Variable Stars 


THOMAS A. CracG, Mount Wilson and Palomar Observatories 


EW observing programs for amateurs 

have greater value than the patrol 

of the light changes of the more 
notable extremely irregular variable stars. 
Of particular interest are those of the U 
Geminorum and R_ Coronae_ Borealis 
types. 

Normally, U Geminorum stars remain 
at minimum light, most of them between 
14th and 17th magnitude, faint enough to 
tax the largest amateur instruments. It is 
the maxima of these variables, however, 
that are of principal interest. Without 
warning, a U Geminorum star will bright- 
en by as much as three to five magnitudes, 
frequently reaching peak brightness with- 
in 24 to 48 hours. It will often stay at 
maximum for as long as a week, then sub- 
side to its original minimum light in a 
few days or a week. 

\t present, there is no way to predict 
such an outburst. Some stars of this kind, 
such as SS Cygni, have occasional anoma- 
lous maxima: The star rises slowly to a 
low maximum, fluctuating very erratically 
in brightness for several weeks before set- 
tling down to a more expected behavior. 

Seasoned amateur observers find U 
Geminorum stars tantalizing to watch. 
For many nights they spend much time 
and use all the tricks of observing just to 
suspect a faint glimmer where the star is 
supposed to be, only to find the next eve- 


FACING PICTURE: Here, in a single 
view, is a graphical record of the light 
variations of R Coronae Borealis over 
more than 170 years. The portion of 
the light curve from 1783 to 1923 was 
compiled by Harlow Shapley and the 
late Leon Campbell, from all pub- 
lished observations. The extension of 
the curve to 1957 is by Margaret W. 
Mayall, director of the American Asso- 
ciation of Variable Star Observers. 
The earliest observations are by the 
British amateur Edward Pigott, who 
first suspected the variability of this 
star in 1783, and announced it as 
proven in 1797, Since 1840 the ob- 
servational record is practically un- 
broken; in recent years the star has 
been under the continual scrutiny of 
amateur astronomers all over the 
world. The rare class of variable stars 
of which R Coronae Borealis is the 
prototype is characterized by long 
pauses at maximum light. But from 
1864 to 1873, this variable showed 
remarkable abnormalities; faint more 
of the time than bright, it seemed 
unable to return to its normal, con- 
stant brightness. A shorter recurrence 
of this disturbance began about 1908. 








+ e . 
eo os ™ 
$2 = 7 
* ' ~ @0 
. 


| 

| we 
|Onm9:— ©: 
| 


—@: . 
' 


CORONA BOREALIS 








these variables. 


A portion of the Skalnate Pleso “Atlas 
of the Heavens,” with R Coronae Bor- 
ealis marked by a small circle. 


ning that it has become so bright the field 
is hard to identify. 

Little is known about the real nature ol 
However, recent spectro- 
scopic studies strongly suggest that the 
typical U Geminorum object is a double 
star system with very dissimilar compo- 
nents—a small blue star and a larger yel- 
low one. Probably the blue star accounts 
for most of the light variation. 

Z Camelopardalis stars resemble the U 
Geminorum variety, with more rapid ac- 
tivity, outbursts recurring in roughly 15 to 
20 days. But a Z Camelopardalis variable 
may suddenly become inactive, remaining 
constant for a long interval, being “stuck”’ 
at some place on the light curve. 

Contrary in behavior to the U Gemino- 
rum stars, those of which R= Coronae 
Borealis is the prototype are normally at 
maximum light, fading at wholly unpre- 
dictable intervals. The brightest is R 
Coronae Borealis itself; at maximum it is 
of magnitude 5.8, just visible to the un- 
aided eye. 

The changes in brightness of an in- 
dividual R Coronae Borealis star are 
usually very great, in some cases eight to 
10 magnitudes. They consist of a rapid 


fading over several weeks, followed by a 
recovery that often requires months. Gen- 
erally, the rising branch of the light curve 
is more irregular than the descent. Months 
or years may elapse before the next drop 
to minimum occurs; R Coronae Borealis 
once remained unchanged at maximum 
for 10 years, as shown by the light curve 
on the opposite page. 
SU Tauri, a famous 
group, began to fade toward the end of 
1955, dropping from magnitude 9.1 to 
15.5 in about two months. After remain- 
ing at minimum for a while it began to 
brighten, reaching magnitude 12 before 
the sun interfered with observations of its 
part of the sky. When SU Tauri was seen 
again, in the morning sky in June, it had 
fully recovered and was of normal 9th 


member of this 


magnitude. 
Spectroscopic observations show that 
the atmospheres of these stars are rich in 


SoME R CorONAE BOREALIS VARIABLES 
R.A. Dec. Magnitude 
Star h m aie Max. Min 
R Cor. Bor. 15 46.5 +28 18 5.8 [14 
RY Sagittarii 19 13.3 —33 37 6.0 14.0 
RS Telescopii 18 15.1 —46 34 8.3 [12 


SU Tauri 05 46.1 +19 03 9.5 16.0 
SoME U GEMINORUM VARIABLES* 
SS Cygni 21 40.7 +43 21 9.2 F204 
U Gemino- 
rum 07 20.4 +13 10 8.8 13.8 
RU Pegasi 22 11.5 +12 27 9.4 144 
Z Camelo- 
pardalis 08 19.7 +73 16 10.2 13.4 
*These four stars have average cycle 


lengths, in days: SS Cyg, 50; U Gem, 103: 
RU Peg, 70: Z Cam, 20. 

In this table the R.A. and Dec. are for the 
epoch 1950; the magnitudes are visual, the 
bracket indicating “fainter than.” All data 
are from General Catalogue of Variable 
Stars, Kukarkin and Parenago, 1948. 
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The light curve of U Geminorum during the winter season of 1956-57, from 
records of the American Association of Variable Star Observers. 
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and it is thought that this con- 
some dis- 


carbon 
denses into molecular form at 
tance above the photosphere of such a 
star, forming a shield that temporarily 
dims its light drastically Sky 
Telescope, August, 1953, page 265). 
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In any discussion of the U Geminorum 
variables and their there is a 
strong temptation to include the spectac- 


relatives, 


ular flare stars, which are of an entirely 
different type. A flare star is a red dwarf, 
usually with bright lines of calcium and 


Above is the AAVSO 
chart (b scale) for the 
variable star U Gemino- 
rum, indicated by the 
small circle in the center 
square. Comparison 
stars are marked with 
their visual magnitudes, 
decimal points being 
omitted. The  co-ordi- 
nate grid is for the 
epoch 1855, but the 
positional data at the 
top are for 1900. 


At the left is a portion 
of the larger-scale 
AAVSO d chart for U 
Geminorum, which 
shows stars to as faint as 
magnitude 14.5. The 
heavy square centered 
on the variable is half a 
degree on a side. 
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hydrogen in its spectrum. When a flaré 
occurs, the star brightens by a magnitude 
or so and fades again, ordinarily within a 
few minutes. The entire outburst and re 
turn to normal can be as short as 90 sec 
onds, and may recur unpredictably at 
intervals of the order of a day. 

There are two distinct types of flare 
The explosion type is characterized by a 
sudden brightening within a few seconds 
followed by a slower decline. Mound 
type flares are marked bv gradual bright 
ening, generally about half a magnitude 
and lasting 10 minutes or more; this typ. 
seems commoner than the explosion type. 

In 1952, V. Oskanjan at Belgrade ob 
served a remarkable super-flare—UV Ceti 
brightened by five magnitudes in 20 sec 
onds. The change in brightness was 100 
times! 

When 
first recognized only a few years ago, it 
was thought that their behavior could be 
accounted for by an ordinary solar-type 
flare appearing on a small, dim red dwar! 
star. The contribution of the flare to such 
a star’s total light would be considerable. 
Recent studies indicate that the picture 
may not be so simple, and the mechanism 


the existence of flare stars was 


that produces the flares remains a mystery. 

The patient observer of a flare star can 
expect eventually to see one of the most 
striking events in the heavens. But he 
must be content with many long waits at 
the telescope. The U Geminorum stars 
are in a somewhat similar category, as ob- 
servers with small instruments can see 
them only after they have reached maxi- 
mum. Except for a few such stars on the 
programs of the American Association of 
Variable Star Observers and the corre- 
sponding French and Scandinavian socie- 
ties, they go rather poorly observed. 

Though not many variables of the R 
Coronae Borealis type are known, they 
are perhaps the best candidates for sys- 
tematic patrol by amateurs. Two of them 
—R Coronae Borealis and RY Sagittarii— 
are within easy reach of field glasses when 
at normal maximum light. Thus, the 
amateur with a small instrument can 
watch them for the first definite signs of 
fading, then he can alert other observers 
with instruments large enough to follow 
them part or all of the way to minimum 
light. 


ED. NOTE: 


are interested in carrying out a systematic 


Amateur astronomers who 
program of observing these and other vari- 
able stars should write to the Director. 
American Association of Variable Star Ob- 
servers, 4 Brattle St., Cambridge 38, Mass. 
Blueprint charts showing the locations of the 
variables and their comparison stars may be 
purchased at cost. AAVSO observers send 
in their reports at the end of each calendar 
month, to enable up-to-date plots of the 
light curves to be made. International co- 
operation is particularly valuable in keeping 
track of these stars around the clock, that is, 
around the world; therefore, reports from 
readers in foreign countries are especially 
desirable. 





re 
le 


( 
() 


Satellite 
alk 


\ARTH’S new family of artificial 
E moonlets was increased by two on 
November 3, 1957, at 4:40 Universal 

time, through another successful Soviet 
launching. Placed in an orbit somewhat 
larger than those of the first. satellites, 
Satellite 19578 consisted of a third-stage 
rocket and a discarded nose cone. As 
1957% had three parts (23-inch sphere, 
rocket, and nose cone), there were five 
bodies circling the 


small independent 


earth in November. 


Orsit OF SpuUTNIK Ii 


Karly information about 19578) was 
summarized on page 55 of the December 
issue, and now may be supplemented from 
later reports. According to the first Rus- 
sian announcements, the new _ satellite’s 
period was 103.7 minutes, so it was mak- 
ing 14 circuits of the earth per day, instead 
of the 15 of 19574. 

From observations extending over about 
three days, George Veis, Smithsonian In- 
stitution Astrophysical Observatory, cal- 
culated the following orbital elements (see 
pages 66 and 67, December issue, for defi- 
nitions): 

The average distance, a, of the satellite 
from the earth’s center was 1.14604 equa 
torial radii of the earth. Since the eccen- 
tricity, e, was 0.0965, the apogee height of 
the satellite was 1,017 miles above the 
earth’s surface, and the perigee height was 
140 miles. “The period was 103.66 minutes 
on November 4th, shortening at the rate 
of 0.024 minute or 1.4 seconds per day. 

The inclination, 7, of 19578 was 63.4 de 
grees to the earth’s equatorial plane. On 
November 4th, at 0:50.7 UT, the satellite 
passed northward through the plane, and 
at that time, the satellite’s right ascension 
as seen from the center of the earth was 
112°.4. This quantity, the right ascension 
of the ascending node, was decreasing by 
3.1 degrees cach day. Lastly, w, the angle 
in the orbit plane between the ascending 
node and the perigee point, was 39 de- 
grees. 

kxperience with Sputnik I showed that 
it was far easier to track the carrier rocket 
(195721) optically than was the satellite 
(19572), 
magnitudes 


because the latter was 
Therefore, 


sp! eTe 
several fainter. 
Sputnik II is itself the final stage of a 


rocket. Fixed to a special frame within it 





The second of the Soviet satellites, Sputnik II, is here photographed as it moves 
upward among the stars of Cancer. Beta Cancri is the star to the right of the 
trail’s beginning, with the Beehive cluster above its middle portion. Beneath this 
trail is the head of Hydra. The brilliant star at the extreme right edge of the 
picture, below center, is Procyon. Paul Donaldson used a Rolleicord camera at 
{/3.5, Tri-X film, and a 15-second exposure, near his home in Arlington, Massa- 
chusetts, at 5:08 a.m. Eastern standard time, November 7, 1957. 


are instruments for studying solar radia- 
tion in the far ultraviolet and X-ray re- 
gions of the spectrum, a spherical con- 
tainer with radio transmitters and other 
instruments, and a_ hermetically 
chamber to carry the test animal, a dog. 


sealed 


The apparatus for cosmic ray observations 
was fixed to the rocket’s body. Russian 
scientists have released details of this 
equipment. 

A nose cone, made of a ceramic contain- 
ing cobalt, shielded the instruments from 
the aerodynamic heating effects of the 
rocket’s upward passage through the dense 
lower layers of the atmosphere. After the 
final stage was placed in its orbit, the pro- 
tecting cone was separated from the 
rocket, but continued in an orbit around 
the earth. The radio transmitters and 
equipment for telemetering observational 
data from Sputnik II were designed to 
operate for the first seven days only; since 
then that satellite has been tracked opti- 
cally and by radar. 


The solar-radiation apparatus carried 
three photomultiplier cells, set at 120 de- 
erees from one another, and each 
equipped with a filter wheel. By means ol 
the optical filters, the Lyman-alpha line at 
1216 angstroms and selected regions of 
the X-ray solar spectrum could be isolated, 
these being observed in succession as a 
motor turned the filter wheel. The elec- 
trical energy from the photomultiplier 
tube, proportional to the intensity of the 
sun’s radiation at each of the selected 
wave lengths, was amplified and_ tele- 
metered to monitoring stations on the 
ground. 

Owing to the continual change in the 
satellite’s orientation with respect to the 
sun, and also to the fact that part of its 
orbit was on the nighttime side of the 
earth, the electric circuits were switched 
on only when the sun came within the 
range of vision of any of the three light 
receptors. ‘This was done automatically by 
means of photo-resistors lit by the sun at 
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time as the photomultipliers. 


the same 

In structure, the spherical container in 
Sputnik II resembles the 23-inch ball of 
Satellite 195722. It contains the radio 
transmitters, the batteries, the 
heat-regulating controls, and sensitive ele- 
and 


storage 
ments for recording 
other physical quantities. 

The hermetically 
cylindrical in shape. It contained air-con- 


temperature 


sealed chamber is 
ditioning equipment and a stock of food 
for the laika dog. There was equipment 
for recording the animal's pulse beat, 
breathing, and blood pressure; also, ap- 
paratus for taking electrocardiograms and 
measuring temperature and pressure with- 
in the chamber. The heat controls inside 
both the spherical and cylindrical cham 
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bers maintained a set temperature, trans- 
ferring excess heat into the rocket hull by 
forced-gas circulation. 

As a carrier of cosmic ray recording ap- 
paratus, an artificial satellite crossing a 
range of terrestrial latitudes has 
many advantages. Cosmic ray particles are 
strongly deflected in their passage through 
the earth’s magnetic field; only those with 
very great energies pass unhampered di- 
rectly to the earth’s surface. Equatorial 
regions are reached by cosmic protons 


wide 


with energies of more than 14 billion elec- 
tron volts, whereas at the latitude of Mos- 
cow particles of only one-tenth this energy 
can strike the surface. 

This latitude effect in the observed in- 
tensity of cosmic rays is a measure of the 
distribution of the incoming particles ac- 
cording to their initial energies — the 
energy spectrum of cosmic radiation. 
Hitherto, considerable time has been re- 
quired to carry cosmic ray counting appa- 
ratus long distances north and south by 
means of ships or planes, and the observa- 
tions have not been made within a short 
enough interval to be homogeneous. Mov- 
ing at a speed of five miles a second, 
Sputnik II carried its cosmic ray counters 
from far southern to far northern latitudes 
in about half an hour, and repeated the 
process many times in succession, giving a 
great number of measurements that clear- 
ly showed the latitude effect. 

This satellite carried two identical de- 
tectors for recording charged cosmic ray 


The diagram at the right indicates 
arrangement of equipment within the 
second Soviet satellite, as shown at the 
left. 1. A protective cone, discarded 
after the rocket reached its orbit. 
2. Solar-radiation apparatus, seen at 
the top of this page. 3. A spherical 
capsule containing other instruments 
and radio transmitters. 4. The frame 
carrying instrumentation. 5. The 
chamber carrying the test animal. All 
illustrations on this page are courtesy 
U.S.S.R. Embassy, Washington, D. C. 
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Above: The instruments in Sputnik II for recording cosmic 
rays, showing a counting tube and its associated electronic 
parts. The rocket carried two of these tubes. 
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Left: The instruments in Sputnik IT for observations of the 
ultraviolet and X-ray regions of the solar spectrum. The 
filter wheels are prominent in front of the three photo- 


multiplier cells. 


particles, the counter axes being perpen- 
dicular to each other. Semiconductor tri- 
odes were used to keep count of the par- 
ticles triggering the detectors, and to send 
out a signal when a definite number of 
particles had been counted. Another sig- 
nal was sent when the same number had 
been observed again. ‘The intensity of 
cosmic radiation is obtained by dividing 
the total number of recorded particles by 
the time interval. 


Upper-Air DENSITIES 


The cumulative effect of air resistance 
on the motion of an artificial satellite is 
to force it downward and thus to shorten 
its period. If the orbit is appreciably 
elliptical, almost all of the drag occurs 


























ne perigee, where the atmosphere is 
much denser than at apogee. Hence, it is 
possible to deduce the air density at the 
perigee height, from the observed rate of 
shortening of the period. 

[he rate of decrease has been deter- 
mined for three bodies: 195721 (the last 
stage from the October launching), 195722 
(the 23-inch sphere), and 19578. British 
and American scientists have already uti- 
lized these data to find that the air some 
150 miles up is several times denser than 
had hitherto been supposed from indirect 
data. 

The British study was by the staff of the 
Mullard Radio Astronomy Observatory, 
Cambridge, England, and is reported in 
Nature for November 2, 1957, page 879. 
They adapted their radio telescope to pick 
up the 20- and 40-megacycle signals trans- 
mitted from 195722, and by repeated 
observations were able to determine the 
orbit of this body, ascertaining that its 
revolution decreasing by 
2.2 0.1 seconds each day by October 


period was 


15th. (The decrease becomes faster and 
faster as the orbit shrinks. Russian data 
for November 10th indicated that the car- 
rier rocket’s period was then some 74 
seconds less than the sphere’s.) 

On the assumption that the air particles 


From a point 7.7 miles north of the 
MOONWATCH station at Downers 
Grove, Illinois, station leader William 
B. Doe photographed the second Rus- 
sian satellite on November 6th. The 
rocket passed near Gamma Camelopar- 
dalis, which is the brightest star in the 
picture. The lower border of the re- 
production is at declination about 
+69°, and the upper border at about 
+77°. The satellite was photographed 
simultaneously from the MOON- 
WATCH station itself. 





For this picture of the passage of Sputnik II on the morning of November 6th, 
Robert Gliebe covered the camera lens with a cardboard at times which he 
recorded by simultaneously depressing the key of a chronograph. In Pacific 
standard times, the breaks (from right to left) occurred at: Ist, not timed; 2nd, 
5:27:56; 3rd, 5:28:01; 4th, 5:28:03. The location was Fair Oaks, California, at an 
elevation of 180 feet above sea level, longitude 121° 16’.6 west, latitude 38° 387.4 
north. The Sickle in Leo lies inclined in the upper center of the field, with 
Regulus the bright star to the right and below the satellite. 


adhere temporarily to the surface of the 
satellite and then leave with thermal 
velocities, the Cambridge scientists de- 
duced that the rate of period change 
would be accounted for if the 23-inch, 
184-pound sphere encountered 1.8 grams 
of air during each trip around the earth. 
Assuming an absolute temperature of 
1,000° Kelvin, this would mean that the 
atmospheric density 125 miles above the 
ground was about 4 % 107° grams per 
cubic centimeter. 

The American investigation was carried 
out co-operatively by the Smithsonian 
Astrophysical Observatory and the Naval 
Research Laboratory, using hundreds of 
visual, photographic, and radio observa- 
tions of Soviet satellites and the carrier 
rocket of Sputnik I. The preliminary re- 
sults indicate an air density, at an altitude 
of some 140 miles, about five times the 
expected value of 101% grams per cubic 
centimeter. This agrees well with the 
British finding. 


A CorRECTION 

On page 58 of the December issue a 
statement is repeated from the Soviet 
press to the effect that the angle of cross- 
ing the earth’s equator by the first satellite 
differs markedly from the 65-degree in- 
clination of the plane of the orbit. The 
ascending node passage was said to be at 
713 degrees, the descending at 59 degrees. 
Dr. John S. Rinehart, assistant director, 
Astrophysical Observatory, 
points out that for Satellite 195741 the 
angle of crossings of the equator is ap- 
proximately 68 degrees in both directions. 


Smithsonian 


He writes, “If, as viewed by an observer 
in space, the orbital plane of a satellite is 
inclined at an angle with respect to the 
equatorial plane of the earth, then an ob- 
server stationed on the earth does not see 
the satellite cross the equator at this angle, 
because he is moving with the earth. The 
two situations of passage, from the South- 
ern Hemisphere into the Northern Hemi- 
sphere, and vice versa, are basically the 
same. For an elliptical orbit, however, the 
two angles may differ slightly, depending 
upon the positions of apogee and perigee.” 


Fate OF 1957a]1 


The third-stage rocket of Sputnik I is 
believed to have fallen to earth shortly 
after the last known radar contact was 
made at 00:12 Universal time on Decem 
ber 1, 1957, by the Stanford Research In- 
stitute, Palo Alto, California. At that time 
the rocket’s height was 107 miles. 

\ir drag on the rocket shell had reduced 
its orbital period to 88 minutes—nearly 
10 minutes less than initially, almost 900 
revolutions earlier. But now the mount- 
ing effects of air resistance were forcing it 
down with increasing rapidity. 

After the Stanford observation, British 
radio astronomers at Jodrell Bank failed 
to establish radar contact during seven 
possible passages of the satellite on De- 
cember Ist. As this issue goes to press, 
there is no definitely confirmed report of 
the rocket’s fall having been seen. ‘This 
would have been a conspicuous phenome- 
non, resembling a great fireball if the 
descent took place on the night hemi- 
sphere of the earth. 
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QUESTAR GUARANTEES 09-SEC. 


RESOLUTION 


ON NATIONAL BUREAU OF STANDARDS TEST CHART. FINAL 
TEST RECORD AND CHART COMES WITH EVERY INSTRUMENT. 


If telescopes are guaranteed at all, as they 
ought to be, they are usually guaranteed to 
equal their theoretical resolving power. For 
Questar’s 3!/,-inch aperture the Dawes limit 
is 1.3 seconds of arc. Since nature seems to 
favor small apertures of some 3 to 5 inches, a 
telescope in this size range is poor indeed if 
it cannot meet its theoretical limit of resolu- 
tion. It therefore seems to us that such a 
guarantee means little. Further, it puts the 
burden of proof entirely on the purchaser. 


Absolutely tremorless and quiet air is essen- 
tial to the testing of a telescope if you really 
want to know how well it will perform. 
When an instrument is tested on the night 
sky, the rays of light that reach it must 
traverse the earth's entire atmosphere. The 
least movement in the disc and ring system of 
a star image is evidence of atmospheric inter- 
ference, as W. H. Pickering has pointed out. 
Bell tells of a famous English astronomer 
who “had seen but one first-class night in 15 
years.” One Questar owner observed for two 
years before a night of exceptionally fine see- 
ing revealed his instrument's full capabilities. 
This ail sounds discouraging, but we are 


speaking of not just good seeing, but of see- 
ing that is perfect. 

We can make our own perfect seeing by 
drastically shortening the air path through 
which we look to read the proper test chart, 
and this will demonstrate precisely the re- 
solving power of a telescope in seconds of 
arc. The charts we use are purchased from 
the Bureau of Standards. They may be used 
outdoors in the quiet air of early morning or 
late afternoon at distances up to 300 feet, or 
even indoors at only 41 feet. 


Here is a method of testing telescopes on 
which we can base a performance guarantee 
and at the same time furnish the simple 
means to prove it. We do not ask the novice 
to familiarize himself with star or planetary 
test objects, and then wait weeks or months 
for steady air to look through. The man who 
buys a Questar now may have room to test it 
indoors the very day it arrives, regardless of 
the wind or rain or cold of outside weather. 
He can duplicate our test himself; the chart 
will tell him at a glance whether his 31/2-inch 
Questar resolves the 0.9 second of arc that 
we guarantee. 
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In going to the chart system, we only do 
what the Air Force and other photographic 
people have been doing for years. They have 
to know the exact quality of some very large 
and costly lens systems, and various kinds of 
charts and patterns for this purpose are in 
common use. 

In consulting the experts at the Bureau of 
Standards on our special needs, they sug- 
gested that we use a chart which they make 
photographically on glossy paper, the small- 
est lines of which cannot be seen with the 
naked eye. The Bureau's recommendations 
for its proper use are embodied in the direc- 
tions which we send with every chart. 

The De Luxe Questar sells complete with 
all accessories at $995. The Field Model at 
$495 consists of the same major optics in a 
simple barrel without built-in auxiliary de- 
vices, with bracket casting for mounting on a 
panhead tripod, 40x eyepiece and choice of 
star diagonal or erecting prism. This model 
will accept 11/;-inch standard eyepieces. 


QUESTAR CORPORATION 


New Hope, Pennsylvania 
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Graphic Time Table of the Heavens—1958 


N THE FOLLOWING pages is a 
O chart that is a condensed and sim- 
ple almanac, giving the rising and setting 
times of the sun, moon, and_ brighter 
planets, and much other useful astronom- 
ical information. This Graphic Time 
Fable is published annually by the Mary- 
land Academy of Sciences, through whose 
courtesy it is reproduced here for the 17th 
year. Separate copies may be obtained 
from the Maryland Academy of Sciences, 
400 Cathedral St., Baltimore 1, Md., for 
25¢ each; discount on 20 or more. Large 
wall charts, 40 by 27 inches, may be 
ordered for $1.00. 


How to User THE GRAPHIC TIME TABLE 


Across the top of the chart are marked the 
hours from 4 p.m. to 8 a.m.; the days of the 
year run down the chart. Thus any event, 
like a particular sunset, can be read by fol- 
lowing the horizontal line for the date to the 
sunset curve. 

In this way the Graphic Time Table gives 
the rising and setting times of the sun and 
moon and the planets Mercury, Venus, Mars, 
Jupiter, and Saturn; the duration of twi- 
light; and the times when certain stars and 
other interesting objects transit, that is, cross 
the meridian. The moon’s phases are also 
indicated. 

Small numbers at the left give the Julian 
day number. These numbers are a consecu- 
tive count of the days, beginning in 4713 B.c., 
so January 1, 1958, is JD 2,436,205. Julian 
days offer a simple way to find the interval 
between two dates by a single subtraction, 
and they are widely used by astronomers, 
particularly in variable star work. The Julian 
day number changes at Greenwich noon, or 
6 a.m., Central standard time. 

Along the midnight line are Roman nu- 
merals that indicate the sidereal time at mid- 
night, in other words, the right ascension of 
a star then on the meridian at the date in 
question. Running along the midnight line 
and crossing it is the curve for the equation 
of time, which shows how much the sun is 
fast if the curve is to the left of the midnight 
line, and how much the sun is slow if the 
curve is to the right of the line. When the 
sun is fast, it arrives at the meridian before 
12 o’clock noon, by the amount shown be- 
tween the curve and the midnight line. 

Small black circles show moonset for the 
first half of each lunar month, and small 
open circles, moonrise from full to new moon. 
At longitude 75° west, the moon will rise 
about two minutes earlier than these times: 
at longitude 120° west, about four minutes 
later. Also plotted for the moon each day 
are little marks or “ticks,” placed at the cor- 
responding times for moonrise and moonset 
at the earth’s equator; each tick has a hori- 
zontal bar pointing toward the time at 40 
north, where the open or black moon circle 
is located. These marks aid interpolation for 
latitudes intermediate between the equator 
and 40° north, and may be used for cautious 
extrapolation to higher latitudes. 

The scale at the right is for finding rising 
or setting tines of other objects. Set dividers 
or a strip of paper from the index at the 
center of the scale to the object’s declination, 
north or south (which must be known), and 
in the direction desired for either rising or 


setting. Measure this same distance along the 
midnight line of the chart beginning at 
the proper right ascension indicated by the 
Roman numerals. Should this end point fall 
outside the chart, add to or subtract from the 
right ascension 12 hours and reset the di- 
viders, using the end of the scale rather than 
the center index. Through the point estab- 
lished, draw a line parallel to the vernal 
equinox line on the chart. This will show 
the time of the rising or setting of the object 
at latitude 40° north. 


Tue Events oF A SINGLE NIGHT 


As an example, consider the night of Jan- 
uary 2-3 by following the horizontal line for 
that date across the chart from left to right. 
The Julian day number is 2,436,206. We 
read from the chart the time of sunset as 
+:47 p.m., and the transit of the vernal 
equinox as 5:10—marking 0" local sidereal 
time. Twilight ends at 6:23, and at 7:05 
Polaris reaches upper culmination; it is then 
due north. Venus is seen setting at 7:34. 
The next three events are transits: at 8:56 
the Pleiades, at 10:45 the Great Nebula in 
Orion, and at 11:55 Sirius. We read the 
approximate local sidereal time of midnight 
as 6:49, and the line for the equation of 
time shows that the sun is slow—it will not 
reach the meridian on January 3rd until five 
minutes after 12 o’clock noon. Jupiter rises 
at 1:30 a.m., and Mars rises at 4:49. The 
moon, three days before full, sets at 5:02; 
Saturn rises 38 minutes later. Morning twi- 
light commences at 5:44, Mercury rises at 
5:56, and Jupiter transits at 6:58. The 
lower culmination of Polaris occurs at 7:05, 
and sunrise at 7:22 brings the night to a 
close. At the end of the line we see that on 
January 3rd the earth reaches perihelion, 
then being closer to the sun than at any 
other time of the year. 


How To Correct FOR YOuR POSITION 


As in all almanacs, the times of rising and 
setting of the sun, moon, and planets are 
strictly correct for only one point on the 
earth’s surface—for this chart, latitude 40 
north and longitude 90° west. The observer 
may easily correct for his own position. 

Correction for differences in longitude are 
chiefly to adjust one’s local time, shown by 
the Graphic Time Table, to the standard 
time of our clocks and watches. This correc- 
tion depends solely on the distance of the 


observer east or west of his standard time 
meridian, the latter being an even multiple 
of 15 degrees: 75°, 90°, 105°, and 120° west 


longitude in the United States. In the fol- 
lowing tabulation, in minutes of time, all 
places with plus corrections are west of the 
respective standard meridian: 


Atlanta +38 | Memphis 0 
Baltimore +6 Milwaukee 8 
Birmingham 13. Minneapolis + 13 
Boston 16 New Orleans 0 
Buffalo +15 New York 

Chicago 10 Oklahoma City + 32 
Cincinnati +38 Philadelphia + | 
Cleveland 27 ~—«*~Pittsburgh + 20 
Denver QO Rochester +10 
Detroit +32 Salt Lake City +28 
Helena +28 SanFrancisco +10 
Houston + 2] Santa Fe +4 
Indianapolis 16 Seattle +10 
Kansas City 18 St. Louis + | 
Los Angeles 7 Washington +8 
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Follow the Stars 
Wherever You Go 


with a 


BALSeope 


TELESCOPE 


Now you can enjoy astronomy whenever 
you wish—wherever you are, thanks to 
the excellent portability of the BALscope 
60mm telescope. Why, it’s so compact 
(16Y%4"” long, weighs 48 ounces) you can 
carry it anywhere, and it can be mounted 
on any pan-head camera tripod with a 
B&L tripod adapter. 

Focusing the BALscope is simple yet 
precise with its unique prism-focusing 
system. Its high light-gathering power 
and lack of stray light enables you to 
observe stars down to the tenth magni- 
tude on moonless nights. Four easily in- 
terchangeable eyepieces ranging from 
15X to 60X provide excellent results— 
from Star Clouds to Double Stars. Of 
course, you'll find the BALscope is also 
the finest terrestrial telescope available. 


is You can own the 
we & lo BALscope for just 


pennies a day under 
PAYMENT 


new Time Payment 
PLAN 





Plan offered by B&L 
dealers everywhere. 


$@.168 per mo. 
$115 cash price 


WRITE for free copy of G-36, “The 
Telescope.” Tells all about the BALscope 
and how it is so ideally suited to amateur 
astronomy. Tells also of many ways your 
family will enjoy the BALscope. 

Bausch & Lomb Optical Co., 

25825 Lomb Pk., Rochester 2, New York. 
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SAVE MONEY — USE OUR OBSERVER P E 
Regular Customer Discount Plan Universal time is used unless otherwise noted. 
First order, net; second order, 2% discount; third ‘ E 4 
der, 3% d fourth order, 4% discount NOVEMBER'S ECLIPSE OF THE MOON 
ind on up in savings until 
Tenth order 10% discount O* THE MORNING of November 7, 
Orders must be $25.00 or more. Plar 1957, the lunar eclipse was generally 
January, 1957.) observed in the western United States, 
We give you: and reports have come in from as far as 
e PERSONALIZED SERVICE Hawaii and Japan, where all phases of 
¢ PROFESSIONAL QUALITY the event could be seen. 
: . ' 
¢ CUSTOM PRODUCTION | \t Fargo, North Dakota, John F. Lep- 
New complete 1958 catalogue pert saw the beginning of the eclipse and 
(Deductible from first order) photographed its early stages. However, 
QUALITY OPTICS by 5:30 a.m. Central standard time, poor v 
Harold E. Snyder, Walbridge, Ohio sky conditions prevented further observa- 
- tions. In Nevada, Dennis Schieck had 
$44+44444+DELUXE PYREX+¢++¢44¢4¢¢ clear skies for the part of the eclipse 
. * isible ; ‘ ‘egas. i On: 
Reflecting Telescope Kits visible at Las Vegas. His photog iph 
‘ wan iui: Seteare shows the moon every 10 minutes from 
Our kits hay *YREX irror blar *YRE) 7 es ° 
tool the sanae thickness eles pply of ae 1:50 a.m. MST to 5:50. Three minutes 
quality abrasives, fast polishing cerium oxid after his last exposure, the moon sank 
red rouge and pitch. Packed in metal cans . \ 
Siz Thickness Pric behind 11,000-foot | Mt. Charleston, and At Long Beach, California, Philip 
4a" Ya" $ 6.00 totality could not be seen. Peters photographed the __ partially 
6” hs $10.50 Philip Peters, at Long Beach, Califor- eclipsed moon on November 7th, with 
8” voll $18.75 nia, took several photographs through his an astro-camera attached to his 8-inch 
Raf oil oper 8-inch reflector, one of which is shown telescope. The dark round sea at the 
V2 8 ’ : : i ee ee PNG? ES 
here. In Palos Verdes, Frederick A. Eiser lower left is Mare Crisium. 
ADD POSTAGI Ist and 2nd postal zones ‘ 
from Detroit, add 5%; 3rd and 4th, add ling obtained a multiple-exposure record 
10%; Stl id 6th, add 15%: 7th and | : » mos : ~.90 “ae _ 5 
aE tadae. Gee toe ueilt ship ¢ O.D 7 with a 5-by-7 view camera, starting at 5:28 mann and Ron Oriti of the University of 
Send for free catalos upplic p.m. PST and opening his shutter every California at Los Angeles. 
accessories, and refracting telescope four minutes. With him were Ron Hart The Griffith Observatory in Los Angeles 
ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 
F444 44444444444444444444444 
yyy pra) -aaans. fae q 
(im tr |  * 
LOWY) GAIOTS, Uilllb ' 
Ww tT) MAS) VA\ DY? 
AWRY WDSSIWS Ws 
WN \\ Hod 
- Reg. U.S. Pot “i ' The lights of Las Vegas, 
our mirror may now 1ave the same _—— * i . . 
aluminum and quartz over-coating, with high Nevada, glow in the 
reflection, durability, and guaranteed perma. foreground as the moon, 
nent adhesion, that we are giving Cave Optica z * Ss cea 
Co. for the Astrola telescopes. Your mirror photographed every 10 
will be carefully packed and on the way back minutes beginning at 
to oa within rt a alias sii 4:50 a.m. Mountain 
6-inch....... . inch : : aes RE LE hs ; 
B-inch....... $8.50 12-inch . $16.00 standard time, sinks to 
Prices are f.o.b. Los Angeles ward the horizon. Den- 
a nis Schieck took this 
Since 1933 . 
photograph with a 
PANCRO MIRRORS, INC. 4-by-5 Speed Graphic 
Research and Production Laboratories mounted on a tripod, 
2958 Los Feliz Blvd., Los Angeles 39, Calit The lens had a focal 
length of 15 inches, 
and each exposure was 
p * Di | 1/30 second. To com- 
recision lagonals vensate for the increas- 
| 
nn deill Geek ahe souk apossibles pen ing depth of the eclipse 
formance from your telescope with one and growing atmos- d 
of our clear fused quartz diagonals yheric extinction, Mr a 
Accuracy guaranteed 1/20 wave . a BEY os cee a 1 . 
Ellipse 1.25" x 1.77" . . $11.00 le —_ escchaprace fae 
Ellipse 1.5" 2.12" . . $14.00 ens aperture from £/32 
; : for the first exposure to 
Pyrex diagonals, 1/8 wave accuracy a ote 
{/5.6 for the last one. 
Ellipse 1.25" x 1.77". $ 5.00 The film was Royal Pan. 
Ellipse 1.5" x 2.12 _ « » 820 
Aluminum coating $1.00 extra. 
Send for our ce mplete list of supple 
quartz mirrors blanks culars 
coatings, and accessorie 
2406 E. Hennepin Ave 3 
Minneapolis 13, Minn 
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This is a simple special 
lens that fits neatly into 
4 your 114” focuser and 
takes any 11,” O.D. eye- 
piece. Easily doubles or 
triples power of your 
present telescope. No 
adapters or adjustments 
necessary. $7.50 postpaid 
Unmounted Barlow lens, 
114” diam 
$3.00 postpaid 
‘ New Design 
To hold elliptical 
diagonals. Fully ad- 
justable. Give ex- 
cellent results. State 
. your diagonal and 
¥ tube sizes. 
$8.50 postpaid 
LOW-EXPANSION 
ELLIPTICAL DIAGONALS 
Aluminized, 14 wave. 
Minor Axis 
7 ~ Y . . . a” $2 75 
These five exposures of the partially eclipsed moon were taken by Frederick A. tn e Raee 
Eiserling at Palos Verdes, California. The images are at four-minute intervals 144" . 5.00 
g 
beginning at 5:28 a.m. Pacific standard time, using a 5-by-7 view camera at [/5.8. in” . - 6.50 
. , TI : 1 on Royal Pan fil 
1e exposures were * second on Royal Pan film. 
l i ile MODIFIED RAMSDEN EYEPIECES 
oe. : se iaitee . Bes lacs hi ete Ee i 4”, 14”, 4", 1%", 2”, 3%. and 4” focal 
was the scene for a nationally televised built. Five pictures were secured, the first lehgtin Aubestieaty encediad aa 1" td 
coverage of the eclipse. The National (reproduced below) at 9:45 p.m. Japanese silicon-aluminum bushings 
Broadcasting Company showed the pic- standard time. A light ground fog pre- $5.50 each, $14.00 per set (any 3) 
tures over its morning program, “Today,” vented observations of the closing stages SILIC A GEI DRYING AGEINT. prevest fog 
= = die : ging of optics. omes in sma cloth bags, 
and many observers on the East Coast — of the eclipse. Taste: indehaitely 3 bags, $1.00 postpaid 
watched the eclipse in the comfort of ie 4 
: sae nis i Write for free catalog. 
their living rooms. ‘Tom Quinn, who i shit 
. Y 
went to the observatory with his father, A BRIGHT RED AURORA NYE OPTICAL CO. 
reported that about a dozen television SPECTACULAR cl 1 displ 2100 Cherry Ave., Long Beach 6, Calif. 
SPECTACUL verry-red display 
cameras were set up. He photographed A on ree ee ge 
the moon until 6:10 a.m., when the of northern lights on November 6, 
eclipse was not quite total 1957, was by far the most beautiful wit 
e The moon was high in the sky at Hono- nessed — the a I he en 
+: as i en i ar th % ‘gina. 
lulu, Hawaii, where Robert Hancock ob-  ™ 6 heim ee res ee 
served with a 2.4-inch refractor, 40x, un- a no - ‘i ele in rh 
til clouds intervened just after totality be- Sener 2 Joep , Conte, sadn. desea 1 a 
gan. When the moon was three-quarters Soe . — yin ie en hc a 
covered, the eclipsed portion appeared time. DY Cie Me COLO Was a Ceep ree, 
yellow-orange, and he could just make extending hel bass the zenith and into 
it “bvehocinaide the aumbra Pegasus. The full moon seemed to have 
At Yokosuka Japan I B. Mitchell. of little effect on the display. At 8:25 Mr. 
the USS Dixie, photographed the moon Conte noted a blue-white spot between 
veteh ao Sinus £118 eedecioe shat be had Cygnus and Draco, in the heart of the sur- 
rounding red color. At the same time, the 
glow extended through and above Auriga 
in the east. 
The display was conspicuous from New 
Jersey. In the bulletin of the Bergen 
County Astronomical Society, Peter Zim- 
mer noted that the display began with 
two large hazy patches, one in the north- A\ 
east and the other in the northwest. The t 
first faded rapidly while the other grew 
4 in brightness and size, forming a_ boot- 
shaped pattern, with a bright streak run- 
ning at an acute angle to the horizon. THE NEW 6-INCH 
At Middleburg, Virginia, Duncan H. MAGNUSSON TELESCOPE 
Read reported that the display extended 
: 4 Complete with— 
from the horizon up about 35 degrees. He ; 
ileal 3 “ae alias be ; ®@ Heavy-duty mounting 
described the color as cherry red, many © Clack ive 
times more intense than any auroral color ®@ Slow motion 
TI ' ; : : he has seen in the past, “with no yellow ®@ Setting circles 
1e umbra, or dense inner shadow of or orange tint such as a local fire might and other accessories 
the earth, had already covered the dvcsion” Parts are sold separatel) 
eastern edge of the moon by the time a ae 5 . Write for price 
this photograph was taken by E. B Walter A. Feibelman, Pittsburgh, Penn- MA 
3 Mitchell, U. S. Navy, at Yokosuka sylvania, timed the display as lasting from O. GNUSSON 
dei ar eek Ne oer TE > AF ess 14570 W. 52nd Ave., Arvada, Colorado 
near Tokyo, Japan. about 8:15 to 8:45. He obtained both ‘ : 
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black-and-white and color photographs of 
this aurora. 

In Springfield, Massachusetts, Robert M. 
Ayers, Joseph Canter, and Richard Oren- 
stein saw the aurora start about 8:15. Be- 
ginning as a reddish glow in the northern 
sky, it soon developed into a distinct red 
patch in the northwest. Next green rays 
appeared, converging toward the zenith, 
and soon the glow changed into a red-and- 
green mottled smudge. A green homoge- 
neous arc was then seen, and afterward 
the display faded, disappearing com- 
pletely by 8:35. 

At Cambridge, Massachusetts, the red 
aurora covered the whole northern part 
of the sky, and it extended past the zenith 
to the south. Maximum intensity occurred 
about 8:30 p.m. Rays were seen in the 
northeast, and patches in the northwest, 


the zenith, and the east. 


NAKED-EYE SUNSPOT OBSERVING 

With solar activity now at a high level, 
sunspots large enough to be seen without 
telescopic aid should be fairly frequent. 
To observe when the sun is far above the 
horizon, use a regular eyepiece sun filter, 


or several thicknesses of overexposed film 
negatives, although the flexible film may 
introduce some distortion. When the sun 
is near the horizon or behind mist, less 
protection is needed. In any case, the ob- 
server should be careful to avoid damage 
to his eyes. 

As an example of unaided-eye observa- 
tions, I saw two sunspot groups about 
noon on May 12, 1957, using an eyepiece 
sun filter. One group was quite conspicu- 
ous, the other rather difficult. 

GUS JOHNSON 
934 Pine Ave. 
Pittsburgh 34, Pa. 


SUNSPOT NUMBERS 

These are observed mean relative sun- 
spot numbers from Zurich Observatory 
and its stations in Locarno and Arosa. 

October 1, 244; 2, 240; 3, 249; 4, 233; 
5, 230; 6, 239; 7, 224; 8, 250; 9, 274; 
10, 270; 11, 220; 12, 260; 13, 246; 14, 258; 
15, 250; 16, 289; 17, 268; 18, 228; 19, 223; 
20, 235; 21, 250; 22, 255; 23, 260; 24, 285; 
25, 247; 26, 310; 27, 286; 28, 340; 29, 350; 
30, 330; 31, 306. Mean for October, 262.9. 

M. Waldmeier has supplied the follow- 








SKY-GAZERS EXCHANGE 


Classified advertising costs 25 cents a word, including 
minimum charge, $3.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 


iddress ; 


before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchancise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observatory, 
Cambridge 38, Massachusetts. 








CANADIAN AMATEURS: America's best-selling line 
of refracting telescopes and accessories now avail 
able from Canada’s largest optical specialists. Save 
customs clearance and extra duty. Carsen Instru 
ments, Ltd., 88 Tycos Dr., Toronto 10, € anada. 








METEORITES: 
$6.00, and 
Oakley Ave., 


ALUMINUM TUBING, sizes 2 
and 8” outside diameter. Any lengths up to 30 feet. 
Pesco-A, Box 363, Ann Arbor, Mich. 


Visitors from space $1 00, $3.00, 
$10.00. Scientific Laboratory, 2846 
Baltimore 15, Md 





2” 37 i”. 5”. 6”. 7” 





FOR SALE: One 4”, one 5”, 
circles, and slow motions. Reasonable prices, easy 
terms to qualified purchasers. Write for photo, full 
particulars. Norman G. Hall, 820 44th Ave., 
Winona, Minn. 


and one 7” refractor; 


FOR SALE: First seven volumes oi the Strolling 
Astronomer, 82 issues. Write Milton Rosenkotter, 
Pierce, Nebr. 





RARE TEKTITES of the Far-East variety supposed 
by some scientists to have once been part of the 
moon. There is a general consensus that they are 
extraterrestrial in origin. As gemstones they are 
called Agni Mani or ‘‘Fire Pearls Their lore is 
legend! References given with each purchase. Can 
be mounted into jewelry. Satisfaction guaranteed. 
Weight: 10 to 250 carats each. Prices: $1.00 to 
$3.00 per carat plus 10% tax. Very limited supply 
Free gemstone catalogues on request. Intern«tional 
Import Co., 604 Peachtree St., N. I . Atlanta 8, Ga 








telescope w ill consider 


WANTED: Cat ag 7 
Charles St., 


Questar. B. A. Wacek, 3908 N 
Baltimore 18, Md. 





2,” refracting telescope. Sturdy equatorial 
slow-motion controls, 3 oculars, star di- 
agonal, terrestrial eyepiece, sun screen, finder. New 
condition. Make offer. Phone Tremont 8-1214 
(N. Y. C.) or write Steve Kleinman, 1715 Popham 
Ave., Bronx 53, N. Y. 


EQUATORIAL 


NIKON 
tripod, 





REFRAC TOR, 3144” £/15, air-spaced 
achromatic objective, finder, rack and pinion, 3 
oculars, 6 months old, $120.00. Mark Borg, 1112 
2nd Ave. S., Moorhead, Minn. 





“PROJECT MOON’’- 
an adventure in Spectrasonic sound, an exciting ex- 
tended-play narrative of people of earth vs. the 
lunar environment. The launching of a rocket to 
the moon! $1.25 postage paid. Orbit Records, Box 
1432, Miami Beach 41, Fla. 





FOR SALE: 6” f/4 Astrola richest field telescope with 
eyepiece, excellent condition. $95.00 or best offer. 
Sidney Freidin, P. O. Box 1148, Laredo, Tex. 





Tinsley Laboratories’ Saturn 3” refractor, 
star diagonal, altazimuth mount. 
Jones, 9700 Hilliard 


FOR SALE: 
200x, 100x, 50x, 
oak tripod, $200.00. J. 
Rd., Pittsburgh 37, Pa. 





WANTED: 


5” achromatic objective of finest quality 
and condition. Prefer Zeiss. F. Buch, Aipes 324 
Lomas, Mexico D. F., Mexico. 





telescopes, as 
292. 


TELESCOPES: 8-power M-17 elbow 
described optically in April, 1957, issue, page 
Government cost $175.00, optically perfect, equipped 
with threaded standard tripod adapter, also usable 
for telephoto photography. Satisfaction guaranteed, 
or money refunded. Price, $14.85 postpaid. Shelsy 
and Co., 250 W. Broadway, New York 13, N. Y. 


SIDEREAL DRIVE for telescope or camera, track 
stars, accurate simple gearless design, make trans- 
parencies, complete plans, $1.00. ‘‘Space Chart,”’ 
proportioned celestial bodies, distances, notes, also 
constellation maps, $1.00. L. Mussgnug, Box 74, 
Bethel, Conn. 








WANTED: Right-ascension slow-motion control for 
8” reflector. Write details to Leland Gordy, 7207 
W. 71 Terrace, Overland Park, Kans. 





GRINDING and polishing machine: Hindle type, 
will grind and polish 6” to 1214” mirrors. Com- 
pletely new machine, ready for use with 14-horse- 
power single-phase motor. Price, $475.00. Write 
for free photo and information. Earnest Astronomi- 
cal gg ey 7 Co., O. Box 124, Peter Stuyvesant 
Sta., New York 9, N. Y 





HELP EARN that telescope with an Airfloat gold- | 
recovery dig washer; new electronic principle re- 
covers finest gold, $145.00. 6” French objective, 
made by Lefils, guaranteed best, no blemishes, 
$395.00. Transform your telescope eyepiece into a 
giant binocular with the new double-ocular attach- 
ment, center-focus model $195.00, individual $95.00. 
Details on request. Brayton Optical Exchange, 120 
Beachway, Monterey, Calif. 





INTERESTED in astronomy as a career? Vocational 
and Professional Monographs: Astronomy by Free- 
man D. Miller describes personal qualifications, 
scholastic training, and job opportunities. $1.00 


From today’s headlines comes | 


| 








postpaid. Send to Box B, Sky and Telescope, 

Harvard Observatory, Cambridge 38, Mass. | 

BEGINNER'S Telescope Kit: $3.00 each, all parts, 
and 3 lenses. Make 8-power astronomical telescope 
Perfect for youngsters and school projects. Frank 
Myers, 19200 N. Park Blvd., Shaker Heights, Ohio. 
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ing predictions for the smoothed monthly 
sunspot numbers: January, 164; February, 
160; March, 156; and April, 152. 

Zurich provisional sunspot numbers are 
transmitted by the Swiss Broadcasting 
Corporation by short wave on the 4th and 
5th of the following month. Listeners in 
North America can hear these reports on 
the 5th of each month at 01:35 UT on 
wave lengths of 48.66, 31.46, 31.04, and 
25.28 meters, and at 04:20 UT on 31.46, 
31.04, and 25.28 meters. Reports beamed 
to South America at 23:30 UT on the 4th 
are on 31.46, 25.28, and 19.60 meters; and 
at 03:45 UT on the 5th on 31.46 and 
25.28 meters. This schedule will be used 
through April 5, 1958. 


The following American sunspot num- 
bers for October were derived by Dr. 
Sarah J. Hill, of Whitin Observatory, 
Wellesley College, from AAVSO Solar Di- 
vision observations. 

October-1, 219: 2,°245: 5, 225;14,5223: 
5, 221; 6; 196; 7, 226378, 257; 9; 216; 10, 
201; 11, 219; 12, 245; 18, 245; 14, 190; 15, 
207; 16, 212; 17, 186; 18, 161; 19, 191; 20, 
194; 21, 203; 22, 228; 23, 223; 24, 263; 25, 
259; 26, 265; 27, 277; 28, 276; 29, 283; 30, 
317; 31, 234. Mean for October, 229.2. 


A VIEW OF THE 
LUNAR CRATER KIES 

In recent years, amateur observers of 
the moon have been paying increasing 
attention to lunar domes, small rounded 
hills that are being discovered in con- 
siderable numbers. 

Here is a sketch of the walled plain 
Kies, made with a 10-inch Newtonian re- 
flector on October 6, 1954, between 18" 
and 19" Universal time, when the moon 
was 1} days past first quarter. 





The crater Kies, sketched by A. C. 
Larrieu, is about 27 miles in diameter. 


Lit by the rising sun, the eastern wall 
of Kies casts a long shadow reaching out 
to one of the best known of lunar domes. 
This beautiful example has the small de- 
pression in its top common in these ob- 
jects. 

I find this region of the moon very in- 
teresting to observe, where the plains of 
the Mare Nubium meet the highlands 
bordering it to the east. 

A. C. LARRIEU 
50 Rue Becteuil 
Marseille, France 


vie 








NOW — THE DELUXE 4° DYNASCOPE Reflector 


with ADVANCED Precision Features Offers 
You a Truly Amazing Telescope COMPLETE 


For Only $79? 


f.o.b. Hartford, Conn. 
Shipping Wt. 21 Ibs. 
Express charges collect 


1 


, 


Bo) 







Compare these advanced features with 
any telescope at double the price! 


(1) FOUR-INCH PARABOLOIDAL PYREX MIRROR — Finished to exacting specifica- 
tions and guaranteed to perform to Dawes’ limit for this size of instrument. 
Aluminized and zircon-quartz overlaid to insure maximum protection and last- 
ing use. The 4-inch mirror gathers one third more light than a 32-inch mirror. 


(2) IMPROVED EQUATORIAL MOUNTING — Rugged cast iron, weighing about 12 
pounds, guaranteed vibration free. Wing clamp shown in the inset provides 
easy change of latitude setting if you move to a new observing station. Free- 
moving polar and declination axles are 5S-inch steel, supported on four 

bearing surfaces, guaranteed to have necessary smoothness in operation. 
Friction clamp for declination and large knurled brass adjustment for right 


ascension. 


(3) EYEPIECE MOUNT — Standard 114 inch with exclusive double-draw and 
rack-and-pinion focusing. Adjustable for three inches of travel to accom- 
modate any eyepiece, positive or negative. Built-in diagonal mirror has a 


surface finished to a wave. 


(4) THREE EYEPIECES — 18-mm. Huygens, 9-mm. achromatic Ramsden, 7-mm. 
achromatic Ramsden, giving powers of 65x, 130x, and 167x. 





(5) ACHROMATIC FINDER — 4-power with crosshairs; extra large field of 
view. 





: = (6) COVERS for eyepiece tube and open end of the telescope itself. 
Inquire for details of con- sei ° 


venient Time-Payment Plan. (7) BAKELITE TUBE beautifully finished in gray wrinkle enamel. 








(8) IMPROVED TRIPOD — Natural-finish hardwood legs, folding against 
each other. Chain ties provided (not illustrated). Sturdy, balanced, 





providing perfect portability. 


THE SUPERIOR 4-INCH TELESCOPE. Prove it yourself at NO RISK! 


performance report. Specially packed, it is ready to be set up for observing 
a few minutes after unpacking. Shipment is f.o.b. Hartford, Conn., express 
charges collect (weight 21 pounds). There is nothing else to buy, no added 
charges, no extras of any kind needed. 


Here is the scientific instrument that serious amateurs have been waiting 
for — with a full warranty of high performance at low cost! 

Now you need not spend $150 and up to be sure of excellent observing. 
Nor do you need to go to the time and trouble of building your own tele- 
scope to get the most value for your money. For the dollars-and-cents facts 


about the DeLuxe Dynascope are these: 

The advanced precision features are those you would select for yourself. 
Buying them singly, as an individual, you could never beat our low price. 
You could not hope to surpass the mechanical excellence and ruggedness 
that have been engineered into this superb instrument to meet the most 
exacting standards! Our instrument has been tested and approved by staff 
members of leading planetariums. 

The Deluxe Dynascope comes to you complete with every part and 
feature exactly as described and illustrated here. Each instrument is care- 
fully triple-tested before shipment and is accompanied by the inspector’s 


YOU WILL BE DELIGHTED—OR MONEY BACK! 


Prove to yourself — without risk — how good the DeLuxe Dynascope really 
is. Order it now. Try it at your own pleasure. Compare its performance 
with that of any other telescope at double the cost or more. It will delight 
you and exceed your every expectation — or simply return it within 30 days 
for a full refund. But don’t delay. As you know, quality engineering of 
precision instruments does not permit mass production. Consequently the 
supply is limited. To assure yourself of an early delivery, send your check 
or money order today! 


CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


DEPT. STD-43, 331 CHURCH ST., HARTFORD 1, CONN. TEL.: CHAPEL 7-1696 — CABLE ADDRESS: CRICO 
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TRECKERSCOPES (from left to right) — 122” DE LUXE, 10” DE LUXE, 8” DE LUXE, 


6” DE LUXE, and 10” CASSEGRAIN “SKY-GIANT” 


MADE IN THE U. S. A. © RESEARCH QUALITY DE LUXE 6” 
20-YEAR UNCONDITIONAL GUARANTEE 0 — — 


MECHANICALLY PRECISE ¢ OPTICALLY PERFECT “ 122" 


“” 


Standard models available in all sizes except the 10” “Sky-Giant 


AMERICA’S NO. 1 TELESCOPE 
FOR AMATEURS AND 
PROFESSIONALS ALIKE... . 


What other reflector offers you all of these desir 
able features still within the price range of every- 
one? Super-rigid mounting (with adjustable latitude 
setting). Unexcelled optical system correct to at 
least Vg-wave sodium light. Fiberglass, feather-light 
tube. World’s finest finder-scope system (50-mm 
objective). Synchro-smooth rack-and-pinion focusing 
system. Your choice from the nation’s finest selec- 
tion of quality oculars of any three eyepieces 
or any two eyepieces and the Goodwin Resolving 
Power lens. Precision clock drive, 110 volt, plus 
manual slow-motion control (with De Luxe models). 
Semirotatable tube on Standard models — fully 
rotatable on all De Luxe models. Setting circles, 
accurate to 0.001 inch, may be obtained for Stand- 
ard models and are furnished with the De Luxe 
Write for our catalogue Treckerscope brochure 
or our pamphlet, ‘‘What You Should Know, Look 
For, And Demand Before Buying Any Telescope.” 





javesiescuswsvesecures $495.00 STANDARD 6” .................. $295.00 
575.00 y sie 375.00 
875.00 w 7. 675.00 
1150.00 “ 12%" 995.00 
10” CASSEGRAIN “SKY-GIANT” .............. $1695.00 





ORTHO-STAR OCULARS 


DUST SEALED — ALL COATED 
BEAUTIFUL FINISH ff 
Guaranteed to be the finest you ever used J 
or return for full refund! Outstanding . 
features: wide flat field, sharp to the very 7 . 
“> 
edge; extra-long eye relief; parfocalized for ‘ 





easy change of power; sealed-in optics, never 
need interior cleaning; hard coated, mag- 
nesium fluoride; boldiy marked for easy identification; striking 
chrome and black-velvet finish, beautifully machined, 14’ 0.D. 
ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 
in conjunction with an 8” £/8 mirror: 27 mm.—61x; 20 mm 
81x; 16 mm 102x; 10 mm 163x; 7 mm.—-246x 
$19.50 each ppd. 


USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS 





TRECKER-PATHFINDER = $74.50. complete 


EQUATORIAL MOUNT 


This mount will accommodate 4-inch to 8-inch telescopes. Specify your 
tube size when ordering. 


Standard 36-inch height — massive 12-inch steel shafting, in oil-im- 
pregnated bronze bearings. 


This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy storing. 
The saddle allows complete rotation of your tube. One of the more 
important features in this mount is that the polar axle is extended for 
ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beau- 
tiful, chip-resistant finish. Taking all of these unusual features into 
consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 





I~ MIRROR CELLS 
ee ee ra 4-VANE SPIDERS STAR MAPS AND GUIDES 
6" $6.50 8 $10.95 ‘ 6”... $11.50 8”... $11.50 One of the nation’s largest selections of astronomical 
10” $17.95 12/9" $21.00 10” ... $14.95 12Y2" ... $16.95 literature. Write for catalogue. 
COAST INSTRUMENT’S PROFESSIONAL 
SEND FOR STEREO-VIEWER ... TRECKER FINDER 
MIRROR CLEANING KIT 
Comes with set of 10 color slides showing TRECKER- 7x, 50-mm. objective, helical 
SCOPES, the TRECKER-PATHFINDER equatorial mount ; Protect your mirror-— the heart of your reflector with our Mirror Cleaning : focusing, with mounts and 
‘s oes Kit. Be astounded at the performance of your present mirror. With newly i 
and refractors Only 30c ppd. aluminized mirrors, many years of sparkling viewing can be yours. Ideal for crosshairs. Same as used on 
all optics, hard coated or uncoated. $2.35 ppd. : TRECKERSCOPES. $18.50 


All prices, unless otherwise indicated, f.o.b. Long Beach, Calif., and subject to change without notice. Nominal crating charge added for all telescopes 
and mounts. California residents: Add 4% sales tax to all prices. 


COAST INSTRUMENT, INC. 


“IN OPTICS SINCE 1933” 
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4811 Long Beach Blvd., Long Beach 5, Calif. 
Phone: GArfield 2-3411 or NEvada 6-7683 
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BOOKS AND THE SKY ® 


rHE AMATEUR ASTRONOMER 


Patrick Moore. W. W. 
New York, 1957. pages. 


Norton and Co., 
337 $4.50. 
ATRICK MOORE the 

most prolific author of popular as- 
tronomy books who is at work today. His 
latest contribution is designed for the be- 
ginner with a small telescope. Mr. Moore 
is a well-known observer himself, and cer- 
tainly qualified to introduce the novice to 
fascinations of astronomical observa- 


is probably 


the 
tions. 

The style is flowing and the 

After a brief historical 
is a systematic description of the 
solar system. The last quarter of the book 
is devoted to stars, clusters, nebulae, and 
galaxies. ‘This is followed by a group of 
photographs and 29 valuable appendices, 
which include an extensive list of proper 
catalogue of standard 
listing of 


book reads 
easily. account, 


there 


names of stars, a 
stars for magnitude, a 
pairs of stars for angular measure, a table 
lunar detail with 
a bibliography, 


each 
ol the visible 
different 
star charts. 

The author’s sympathies obviously lic 


limiting 


apertures, and 


with the solar system, a preference shared 
by most amateurs. “There is little point 
in exploring the heights of Everest if we 
still lack a thorough knowledge of Long 
Island,” he writes, although by this argu 
ment there would be little point in ob 
serving the until the Himalayas 
been fully charted. The British as- 
enthusiastic in de- 
While are 
amateur 
believes 


moon 
have 
waxes most 

lunar 
the 


servations, 


tronome! 


scribing studies. these 
ob- 
that 


would 


among most interesting 


this reviewer 
astronomers 


“amateurs 


professional 
doubt that by their 
can play a major role in helping to clear 
up” modern lunar problems. 

\n interesting fact brought out by Mr. 
that Pluto has brightened suf- 
since visible 


most 
drawings 


Moore is 
ficiently 

now in an 8-inch telescope. 
that amateurs have 
servation, or 
satellites, Titania and Oberon, 
also possible with an 8-inch, according to 
the 


its discovery to be 
It is doubtful 
this ob 


many made 


two of Uranus’ 


which are 


have seen 


author. 
Mr. Moore takes it 
adopt the names Hestia, 
Hades, Demeter, Pan, and 
Jupiter’s outer satellites. Since 
ing the satellites is adequate for most as 
the indifference of 
astronomers must account for the lack of 
Perhaps these very names_ will 
into use. 

\ssociation of Variable 
brief two-line 


upon himself to 
Hera, 
Adrastea 
number 


Poseidon, 


for 


tronomical purposes 
names. 
ultimately come 

The American 
Star Observers receives a 
mention in an appendix of this book. 
Nothing is said of its solar division, and 
no indication is given in the chapter on 
the sun that regular sunspot counts are of 
reported. ‘This is 
the 


value and should be 


especially surprising, since book was 


obviously written for American as well as 
English readers. 
There 


few errors 


scattered 


appear to be only a 
typographical and 
through the book. The photograph of 
M51 is identified as M81, and both W 
and O spectral types are included as Wolf- 
Rayet stars. The “oalactic 
spectra” occurs where 
is meant. The old explanation of the 
formation of comet tails by light pressure 
is presented, although recent work by L. 
Biermann shows that corpuscular radia 
tion must be the principal agent of this 
phenomenon. Similarly, little distinction 
between meteors and meteorites is given, 
although the contrasts in their characteris- 


otherwise, 


expression 
“spectra of galaxies” 


tics are now known to be very great. 
Unfortunately, the Messier catalogue 
in appendix XXVI lists M47, M48, and 


M102, which are nonexistent objects; the 

accompanying state that M40 may 

have been a comet is entirely false. 
Altogether The Amateur Astronomer is 


useful and admirably 


ment 


suited to a serious 
beginner. 

OWEN GINGERICH 
Observatory 
Lebanon 


University 
Beirut, 


American 


INTRODUCING ASTRONOMY 


Phe Macmillan Company, 
259 pages. $3.50. 


J. B. Sidgwick. 
New York, 1957. 


rl IS OFTEN that without 


expensive equipment and a long tech- 
the astronomy 


imagined 


nical training pursuit of 


must be a waste of time and the night 
skies a closed book. Nothing, says the au- 
thor of this book, could further from 
the truth. He emphasizes that anyone can 
enjoy astronomy, and remarks that the 
first view with binoculars of the crescent 
moon, or the Milky Way, or the Double 


Cluster in Perseus, is a revelation. 

Mr. Sidgwick amateurs, 
many beginning with the 
instruments, have attained 
positions in the history of astronomy; and 


relates how 
most modest of 


distinguished 


he recounts the achievements of a few 
whose names are well known in the field. 
Introducing Astronomy, in which the 


author assumes no previous knowledge of 
the excellent key to the 
fundamental the 
This introduction is popular but not too 
For instance, Mr. Sidgwick de- 
scribes both the method for determining 
the distance of a star from the parallactic 
may be found 


subject, is an 


concepts of heavens. 


superficial. 


shift, and how the distance 
from the star’s luminosity. 

The book is divided into two sections: 
Part 1 is a rapid survey of the astrono- 


mer’s domain, from the solar system to the 


stars and on to the remote galaxies. Part 
II contains data for the observer. 

The reviewer is amazed at the vast 
amount of material included in the 118 


pages of Part I, and finds the author quite 


January, 








Books on Astronomy 


AMERICAN EPHEMERIS—1958 . $4.00 
B.A.A. HANDBOOK—19858 ............. $1.50 


ASTRONOMER’ Ss 

by J. B. Sidgwick....$12.50 

OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick $10.00 

THE MOON, by Wilkins and Moore..$12.00 


AMATEUR 
HANDBOOK, 


THE SUN, by G. Abetti. $10.00 
New: THE PLANET VENUS, 

by P. Moore $3.00 
New: THE —— METAGALAXY, 

by H. Shap $6.75 
THE AM ATEU R ASTRONOMER, 

by P. Moore 


Norton’s STAR ATLAS 
SKALNATE PL hel ATLAS (Reg.) 

De luxe editio $9.75 
BONNER DU RC HMUSTERUNG $100.00 
free list. Out-of-print books located in 
a Special search service. Books on telescope mak- 
ing and optical glass working. All books adver- 
tised and reviewed in Sky and Telescope. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 





Write for 











Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
Il! SOLAR SYSTEM; IV MILKY WAY; 
EXTERIOR GALAXIES. 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES 


Catalogues on request. 
International 


Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 

















TWO NEW ITEMS 
FOR THE NEW YEAR! 


“Seein’ Stars” 

(On Your Ceiling ) 
Here are 250 stars, 4 planets, and the moon, 
cut from luminous paper. You'll find a dia 
gram for putting them on the ceiling of your 
den, playroom, or bedroom. When the lights 
go off the stars come out. Don't count sheep 
any more to get to sleep just look at the 
stars! 


Only $2.45 per set 


Placer 
disk, with the 


Planet 
hours of right 
constellations 


This is a blue 
ascension and the zodiacal 
printed on it. Varied-length yellow arrows on 
a central post represent each planet. You can 
set the arrows for planet locations each month 


from Sky and Telescope or other lists. Excel 

lent to hang up at club meetings or in your 
home. 

Only 50¢ each 

Do you still have plenty of Constellation 


Post Cards? Several clubs are using them to 
send notices to their members. Each set has 
30 cards, all different. Only $1.00 per set 
(Also available as a Star Game 
at the same price.) 


We are planning several new slide sets dur- 
ing 1958—watch our ads. Several new books 


are also due soon. 


{ny order gift wrapped free for a birthday 
yn vequest. Write for circulars describing our 

yer items. You can adie purchase our items 
~~ any of Sky Publishing Coip. in one order 
with only one chee 

ASTRONOMY CHARTED products have 
been declared international educational items 
by the United States Information Service, 
which means reduced duties to many countries, 
and duty free to Canada and some others. 


ASTRONOMY CHARTED 
Mass., U. S. A. 


5-6992 


33 Winfield St., Worcester 10, 
Phone: PL 
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* Further your astronomical enjoyment with these 





Shy PUBLICATIONS | 


* Again Being Imported” New Edition in Five Colors! 


: De Luxe ATLAS OF THE HEAVENS | 


* by A. Becvar and his coworkers at the Skalnate Pleso Observatory, Czechoslovakia i 


A striking advance in star atlases has been achieved in Antonin Becvar’s new and improved ATLAS COELI 1950.0. It is hand- 
* somely printed in many colors: blue for the Milky Way, yellow for star clusters, red for galaxies; also green for planetaries and 
diffuse nebulae, with gray for dark nebulosities. 

* This use of color brings out dramatically such important astronomical facts as the concentration of star clusters along the 
Milky Way, the association of dark and bright nebulosity, and the rich cloud of galaxies in Coma Berenices and Virgo. Another 
new feature over a hundred cosmic radio sources are plotted! 

More than 35,000 celestial objects are shown on 16 charts covering the entire sky. All stars to as faint as magnitude 
7.75 are included, and the data on variable and double stars have been brought up to date. Amateur and professional astron- 
omers alike will welcome the addition of all the Bayer-letter and Flamsteed-number designations of the stars. 

Now the ATLAS OF THE HEAVENS is clothbound, 16% by 23 inches over-all, with the colored key on a handy flap. A 
transparent grid aids in reading star positions. 

Order directly from Sky Publishing Corporation, distributors of the 
Skalnate Pleso Atlas of the Heavens for the Western Hemisphere. 


ee Se ee ee I pacaai iia ca viesa entice ceseciasinsriccbcnnessnnsevecueonscianinepecsntaiacuionsoss $9.75 postpaid 
*(The first shipment of this fine atlas has been sold out. More are being imported, but please allow a 
month or two for delivery.) 

Ee Oe i Ne I IN oss vis sscsiisdeviissnsewvasicstassscestiicncessorrstenascevantapeveitarinees $5.25 postpaid 
(The regular edition, with the same basic maps as the de luxe edition, is available at this reduced price, 
with transparent grid. Unbound and easily marked or written upon, the regular edition provides perfect work- 
sheets for use at your desk or telescope, and is the best choice for MOONWATCH teams.) 


SPECIALS! 
Photo Sets Books 


1. MOON PACKAGE: Lunar enthusiasts will want Moon Sets and Lunar 1. BIG BOOKS: This package of three popular books belongs on every : 
Crescent Sets, which together show a breathtaking view of the visible amateur’s book shelf. Each covers a different aspect: Insight into 
side of the moon. Moon Sets contain 18 large photographs made from Astronomy is a general introduction for the layman and beginner; 
unsurpassed Lick Observatory negatives of the first and last quarters. Making Your Own Telescope tells how to make and mount a 6-inch y) 
Lunar Crescent Sets are a matching series of 10 pictures from Lick Ob- reflector at low cost; The History of the Telescope is the first book to 
servatory, but for the waxing crescent 41/2 days after new moon, and tell the full story of the evolution of the telescope. 
the waning crescent about five days before new moon. Each set is suit- The History of the Telescope, by Henry C. King 
able for framing, or for use as an atlas. In this special offer, you will Making Your Own Telescope, by Allyn J. Thompson 
also receive the popular Lunar Map, which identifies a large number of Insight into Astronomy, by Leo Mattersdorf 
features on the moon. A retail value of $20.00 for $15.50 

Moon pphenytege melee tna Map 2. SMALL BOOKS: Here’s an attractive package of our smaller publica- 

, : tions. Splendors of the Sky, a 36-page picture book, is designed to help 


the beginner. The Lick Observatory 120-inch Album records the com- 
plete story of the building of the world’s second largest telescope. The 
Lunar Map identifies over 300 of the most important features on the 
moon. You also choose either of two informative booklets: The Story of 


2. SKY PACKAGE: With both amateur and professional astronomers, 
Sky Sets | and Sky Sets Il have long been favorites. Each set contains 
24 large photographs of astronomical wonders, including objects in the 
solar system and in the Milky Way, portraits of other galaxies, many 


made with the 200-inch telescope, and drawings of the Hale reflector by Cosmic Rays or Relativity and Its Astronomical Implications. 
Russell W. Porter. Splendors of the Sky 120-inch Album 
Sky Sets | and Sky Sets I! Cosmic Rays or Relativity Lunar Map 
A retail value of $8.00 for $7.00 A retail value of $2.35 for $2.00 
These specials on photo sets and books are good only in the Western Hemisphere. Offers expire January 31, 1958. 
A magazine on man’s greatest adventure! Are you a regular subscriber to | 


SPACEFLIGHT SKY AND TELESCOPE? | 


If not, you can avoid delay and disappointment by having the magazine 
mailed to you each month. If you are a regular reader, you may know 
an armchair scientist or a budding young astronomer who would appre- 
ciate receiving a subscription to the world’s largest astronomical maga- ( 
zine. A gift card, informing the recipient, will be sent on request. } 

(Another way to receive the magazine is through membership in an 


Here is a popular, yet authoritative magazine on rockets, astronautics, 
and space-travel astronomy, written especially for the layman, and 
edited by members of the British Interplanetary Society. Leading 
authorities provide a comprehensive coverage of all the fields of science 
that play such an important part in this thrilling adventure of mankind. 
Rocketry, space medicine, atomic fuels, radar controls, the exploration 


of the planets are all treated in nontechnical language. astronomical society that takes the group rate plan; consult your local 

Spaceflight is printed during October, January, April, and July. Be pore gee: 532 of the ee for those societies P 

sure to specify the issue with which your subscription should start. The give the magazine as a privilege of membership.) 
January, 1958, issue should be in the mail the first part of February. Subscription in United States and possessions: $5.00, one year; 

Subscription in United States and possessions, Canada, and $9.00, two years; $13.00, three years. In Canada and Pan § 

Mexico: $2.50, four issues (one year); $4.50, eight issues (two American Postal Union countries: $6:00, one year; $11.00, two l 
years); $6.00, twelve issues (three years). Single sample copy, years; $16.00, three years. In all other countries: $7.00, one 

75 cents. year; $13.00, two years; $19.00, three years. { 


All items sent postpaid. Please enclose your check or money order payable to 


SKY PUBLISHING CORPORATION 


Harvard College Observatory Cambridge 38, Massachusetts 


re - 
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adept at giving the beginner a clear and 
int ligible description of astronomical 
obj-cts and modern interpretations. He 
also offers some insight into the methods 
by which much information has been ob- 
tail ed. Adequate descriptions are given 
of instruments, telescopes, spectroscopes, 
the Schmidt camera, and the radio tele- 
scope. 

lo the seasoned astronomer, the first 
chapter, “Why Study Astronomy?” makes 
rather dull and tiresome reading toward 
the end, in its minute details as to magni- 
fication of field glasses, how to dress and 
keep warm on cold nights, and how to 
hold binoculars steady. The second chap- 
ter, on the amateur’s first night out, con- 
tains valuable information for under- 
standing the celestial sphere and how the 
heavenly bodies appear to move. There 
is too much repetition and summarizing, 
however, for pleasant reading. The chap- 
ters that follow discuss the sun, members 
of the solar system, the stars, the Milky 
Way, star clusters and nebulae, and astro- 
nomical instruments. The order might be 
rearranged to advantage; for instance, in- 
struments may well have come earlier in 
the discussion. 

In general the material appears up to 
date, but there are a few errors. Refer- 
ences are consistently made to the 11 
moons of Jupiter instead of the 12 now 
known, although the five satellites of 
Uranus and the two of Neptune are given 
correctly. In the discussion of Mars, the 
reader is left with the impression of a 
higher water vapor and oxygen content 
than are usually accepted. The author 
concludes, “Jf there is life resembling the 
terrestrial form in its fundamental fea- 
tures anywhere in the Solar System be- 
sides this planet, then Mars (with its near- 
terrestrial conditions) is the place where 
we must look for it.””’ The reviewer feels 
that the whole discussion concerning Mars 
may be slightly too strong on the evidence 
of life. The author is mistaken in saying 
that the spherical and elliptical galaxies 
are gaseous like galactic nebulae; they are 
actually composed of stars. 

In chapter 3, “The Sun,” the photo- 
graph of the spiral galaxy M33, on the 
back of a picture of the sun and spectro- 
heliograms, appears out of place and 
would have been better in chapter 8. 
These photographs and the frontispiece 
of the moon are the only ones in the 
entire book. 

The fourth chapter contains an excel- 
lent diagram of an outer planet’s retro- 
grade motion. The chapter on the moon 
has a detailed lunar map oriented for ob- 
servation with the naked eye or binocu- 
lars, with descriptions and positions of 
the seas and 48 craters. This will aid a 
novice starting to study the moon. 

Part II consists of three appendices: a 
rather complete summary of data relating 
to the sun, moon, and planets; a descrip- 
tion of the ways to determine time and 
direction by the stars, including eight 


methods of finding the cardinal points; 
and maps and descriptions of 51 constella- 
tions, with accounts of their history and 
mythology. For each constellation there 
are details about objects of interest visible 
with the naked eye, binoculars, or small 
telescopes. For the beginner in observing, 
there is little information lacking in this 
most complete and helpful appendix. A 
glossary of astronomical terms and abbre- 
viations concludes the book. 

In reading Introducing Astronomy, one 
must constantly bear in mind that it was 
designed not as a university text but as a 
kind of handbook or manual for ama- 
teurs. It suggests that the best way to 
learn and enjoy astronomy is by consistent 
and regular observing for one’s self, not 
by merely reading. On the whole, the 
book is adequately designed for the begin- 
ner, for the many who love to look up at 
the heavens but have no more powerful 
optical aid than binoculars or small tele- 
scopes. 

Mr. Sidgwick is to be congratulated on 
imparting much astronomical informa- 
tion and so many facts in a few pages. He 
has in recent years contributed materially 
through his writings and translations to 
the general reader and the amateur as- 
tronomer. 

Introducing Astronomy can be sup- 
ported with confidence. 

HAZEL MARIE LOSH 
University of Michigan Observatory 











THE ASTRONOMICAL LOCATOR 
is an instrument of many uses to 
teach or to study the solar system. 

e@ By turning the large 12-inch disk 
with its apparent sun globule to 
any hour on the small dial, one 
can see readily what part of the 
sky is currently overhead and 
which constellations along the 
ecliptic are in view at night. 

@ The equation of time is clearly 
marked for each month throughout 
the year, and is always near the 
earth globule to show what ad- 
justment in minutes is necessary 
to the sun or to the clock. 

@ Learn when and where to look for 
specific stars with the aid of this 
instrument. $36.00 postpaid 


PREMIER PLASTICS 


OF MILWAUKEE 
204 W. WASHINGTON ST., MILWAUKEE 4, WIS. 








3724 Irving St., Philadelphia 4, Pa. 








Follow Artificial Satellites Graphically! 


Mark the orbit of 
a satellite on this 
transparent celes- 
tial globe. 


Follow its preces- 
sion and find its 
overhead position, 


The globe is eas- 
ily oriented for 
time and date. 


Makes an excel- 
lent star chart, too 


Model ST-12 — 12" 
celestial globe 
with 6” earth 
globe inside 
$42.50 


Model ST-20— 20" 
celestial globe 
with 6” earth 
globe inside 
$106.25 


Write for descriptive 
folder on all 
our Star globe S. 


The terrestrial globe is transparent, so you can easily visualize the rela- 
tion of your location to other places on the earth. 


FARQUHAR TRANSPARENT GLOBES 


Phone: EVergreen 2-2833 
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FINE IMPORTED 


PRISM BINOCULARS 


Highest Quality — “Zeiss” Type 


Complete with pigskin carrying case. 


Individual Cente 

Size focus focus 
6 x 30 $16.18 $18.45 
8 x 30 17.12 19.38 
7 x 50 21.91 24.51 
10 x 50 26.64 29.64 


Add 10% Federal Excise Tax to above prices 


Sold on an unconditional money-back 30-day 
guarantee. Write for illustrated brochure on 
these excellent binoculars. 


Optical Bargains! 


1 6" £/4 reflector, optics by Cave, tube by 
Parks, complete with 1 28-mm. orthoscopic 


eyepiece. $85.00 
i Edscorp Satellite Telescope, practically 

new. $42.50 
1 10’ x 1” mirror, 108’ focal length, figured 

and aluminized by Cave, original never- 

opened package, best offer over $75.00. 
Will trade the above three items for othe 
optical or amateur radio equipment. 


ADIRONDACK RADIO SUPPLY 
Ward J. Hinkle, W2FEU, Owner 
Box 88, Amsterdam, New York 














TELESCOPE MAKERS 


Everything for the Amateur 
re $4.50 up 


Thousands of our customers with no special 
training have built powerful precision tele- 
ape with our quality supplies, instructions, 
and guidance. 

Send for Complete Instructions, 10c 


ALUMINIZING 
Superior Reflecting Surface. 
Guaranteed not to peel or blister. 
MIRRORS MADE TO ORDER 
MIRRORS TESTED FREE 


EYEPIECES PRISMS 
CELLS BINOCULARS 
PRECISION 
TRI-TURRET 


Holds 3 standard 114” 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece _pre- 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 
or refractors. $15.75 








ORTHOSCOPIC EYEPIECES 
HIGHEST QUALITY ee MADE IN U.S.A. 


Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected field. 
Standard 14” O.D. — E.F.L. 6-8-12-16-24- 
mm, Postpaid $15.95 


Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-H East 163rd St., New York 59, N. Y. 
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ROCKETS, MISSILES, 
AND SPACE TRAVEL 


Willy Ley. The Viking Press, New York, 


1957. 528 pages. $6.75. 


N 1944 a slender volume, Rockets, was 

written by Willy Ley. It has now 
reached its seventh edition, revised and 
enlarged, more and more material having 
been added, especially in recent years con- 
cerning American guided missiles. This 
reviewer, who has read three of the pre- 
vious versions, finds Mr. Ley very consci- 
entious in keeping his major literary work 
up to date. It is heartily recommended. 

The subject falls naturally into four 
main sections: history, rocket theory, 
practical applications, and possible appli- 
cations. As an organizer of the famous 
German VfR, the Society for Spaceflight, 
the author is a justly noted expert on the 
early days of rocketry. In four chapters 
he describes the ancient foundations of 
the science and their extension by the ex- 
perimental work of the VfR. The fifth 
chapter is mainly devoted to theory, al- 


NEW BOOKS RECEIVED 
Tue Osserver’s Hanpsoox 1958, Ruth J. 
Northcott, editor, 1957, Royal Astronomical 
Society of Canada, 252 College St., Toronto 
2B, Ontario. 84 pages. 75 cents, paper 
bound. 

Now in its 50th year, this valuable aid to 
the amateur astronomer gives in easy-to-use 
form data for 1958 on the sun, moon, plan- 
ets, Jupiter’s satellites, and meteor showers. 
There are also variable star predictions, as 
well as listings of rising and setting times of 
the sun and moon especially adapted for ob- 
servers in the United States and Canada. 
Other tables give facts on double stars, clus- 
ters, nebulae, and galaxies suitable for ob- 
serving with amateur telescopes. 

A particularly useful feature is a catalogue 
of the 286 stars brighter than magnitude 
3.55, with colors, motions, distances, and 
absolute magnitudes. A supplement gives the 
visiting hours at some Canadian observatories. 
AUFBAU UND ENTWICKLUNG DER STERNE, 
Heinrich Vogt, 1957, Akademische Verlags- 
gesellschaft, Sternwartenstrasse 8, Leipzig 
Cl, East Germany. 171 pages. DM 16. 

Structure and Evolution of the Stars is the 
second and revised edition of a work that 
originally appeared in 1943, by a leading 
German astrophysicist. It is a concise theo- 
retical treatment of such topics as energy 
generation and transport inside stars, stellar 
models, stability, and rotation. Mathemati- 
cal in character, this book is primarily for 
professional astronomers and advanced stu- 
dents who read German. 


RecEIvING AERIAL SysteMs, I. A. Davidson, 


1957, Philosophical Library. 152 pages. 
$4.75. 
Though primarily discussing radio and 


television antennas, Receiving Aerial Systems 
will be of interest to any amateur concerned 
with receiving time signals or building a 
radio telescope. The mathematics for deter- 
mining antenna characteristics and perform- 
ance is briefly outlined, and information is 
given about radio-frequency cables to carry 
the signal from the antenna to the receiver 

a subject of great importance that is 
usually neglected. 


1958 


though this subject turns up elsewhere in 
the book. 

Applications of a practical nature con- 
cern the next four chapters, with emplhia- 
sis on the V-2 rocket work at Peenemiinde 
in Germany and guided-missile work at 
White Sands Proving Ground. The final 
three chapters concern artificial satellites 
and possible kinds of spaceships. 

“The Shot Around the World” is out of 
date only in that it considers artificial 
satellites a possibility instead of the re- 
ality that they are today. But the discus- 
sion of getting satellites into their orbits, 
and of why they stay up, is still good and 
very readable. 

The main body of the text occupies 399 
pages; the other 129 are devoted to ap- 
pendices and the index. Detailed de- 
scriptions are included of rocket airplanes 
and missile characteristics and firings. A 
bibliography of books and articles in Eng- 
lish, French, German, Russian, and five 
other languages rounds out the book and 
increases its value as a reference. 

W..2. S 





APPARENT PLACES OF FUNDAMENTAL STARS 
1958, 1957, Her Majesty’s Stationery Office, 
York House, Kingsway, London W. C. 2, 
England. 536 pages. £2 2s. 

Apparent positions of bright stars, no 
longer included in the American Ephemeris, 
continue to be carried in this annual volume 
produced under the auspices of the Inter- 
national Astronomical Union. Right ascen- 
sions for 1,535 stars are given to 0.001 
second and declinations to 0”.01, at 10-day 
intervals. In the United States, this book 
can be ordered for $7.82, postpaid, from the 
British Information Services, 45 Rockefeller 
Plaza, New York 20, N. Y. 

THe INNER METAGALAxy, Harlow Shapley, 
1957, Yale University Press. 204 pages. 
$6.75. 

The former director of Harvard Observa- 
tory discusses the results of his extensive in- 
vestigations of galaxies during the past 30 
years, dealing with the Clouds of Magellan, 
the north and south galactic polar zones, the 
canopy, and the Milky Way. 
Lives IN SCIENCE, edited by 
American, 1957, Simon and Schuster. 
pages. $1.45, paper bound. 

Continuing Scientific American’s collec- 
tion of its magazine articles into books inte- 
grated around specific themes, these biogra- 
phies trace the lives and contributions of 18 
including Galileo, Newton, and 
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scientists, 
Laplace. 
THE AMERICAN EPHEMERIS AND NAUTICAL 
ALMANAG FOR THE YEAR 1959, Nautical 
Almanac Office, U. S. Naval Observatory, 
1957, U. S. Government Printing Office, 
Washington 25, D. C. 589 pages. $4.25. 
The character and arrangement of the 
newest American Ephemeris are the same as 
in the previous annual volume. Included are 
precise ephemerides for the sun, moon, the 
planets from Mercury through Pluto, and 
the first four asteroids. There are extensive 
predictions for eclipses and occultations, and 
tor satellites of other planets. Much other 
material is useful to astronomers and com- 
puters. The physical ephemerides for the 
moon and planets are indispensable to ama- 
teurs who study these objects in detail. 
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aL MOUNTED EYEPIECES 
The buy of a lifetime at a great sav- 
n- ing. Perfect war-surplus lenses set in 
black anodized standard aluminum 
ha- a 14,” O.D. mounts. 
de MOUNTED IN ALUMINUM CELLS f/15 F.L. TYPE PRICE 
. we - ; 12.5 (%”) Sy etrical $ 6.00 
it We offer the lowest priced, hand-corrected, precision, American-made astronomical BBE Se RY RUIEEERCS 
: 2 : F 2 16 mm (54”) Erfle (wide angle) 12.50 
nal é objective, mounted in a black anodized aluminum cell. Our reputation has been estab- 16 mm (%”) Triplet 12.50 
° ) ‘7 4 . 
tes lished over the years as the most reliable source of high quality astronomical lenses. 48. men (967) Semmmnetrical 6.00 
22 mm (27/32”) Kellner 6.00 
if “Those in the know” BUY FROM US BECAUSE: 32mm (114”) Orthoscopic 12.50 
35 mm (13%4”) Symmetrical 8.00 
a 55 mm (2-3/16”) Kellner 6.00 
re- ; lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. They are 5( Y,") § cal 6.00 
corrected for the C and F lines (secondary chromatic aberration). The zonal spherical aberration and »>mm (2 "4 Symmetrica . 
us- the chromatic variation of spherical aberration are negligible. The cell is machined to close tolerances COATED 75 cents extra. 
Fie so that it will fit directly over our standard aluminum tubing, eliminating any mounting problems. ASTRONOMICAL MIRRORS 
nd 31," diam., 48” f.1. (uncoated)....$28.00 41%” diam., 62” f.l. (uncoated) ....$60.00 
These mirrors are of the highest quality, polished to 
5 Same as above with coating............ $32.00 Same as above with coating............ $69.00 4-wave accuracy. They are aluminized, and have a 
99 ee Leh , silicon monoxide protective coating. You will be 
: We can supply ALUMINUM TUBING for the above lenses. pleased with their performance. 
ip- Diam. F.L. Postpaid 
de- “BIG” ACHROMATIC TELESCOPE OBJECTIVES Plate Glass 3-3/16” 42” “a 
i : : 7 ; ee ss ? Pyrex 4,” 45” ‘ 
1es We have the largest selection of diameters and focal lengths in the United States available rh 6” 60” 25.00 
A for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't. 
ng- surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected. MIRROR MOUNT 
Tremendous resolving power. They can readily be used with eyepieces of only 14” focal : a 
ive . . . , Cast aluminum. Holds all our mirrors firmly with 
length, thereby producing high powers. Guaranteed well suited for astronomical tele- metal clips. Completely adjustable. Assembled, ready 
nd scopes, spotting scopes, and other instruments. Gov't. cost up to $100. to use. 
Diameter Focal Length Each Diameter Focal Length Each nore epee idea an" se “ee 
». 54 mm (21%”) 254 mm (10”) $12.50 83 mm (314”) 660 mm (26”) $28.00 4” Mount fits our 2 tubing 4.00 ppd. 
. 54 mm (21%”) 300 mm (11.8”) 12.50 83 mm (3)4”) 711 mm (28”) 28.00 6 Mount fits our tubing 7.00 ppd. 
oe 54 mm (21%”) 330 mm (13”) 12.50 83 mm (314,”) 762 mm (30”) 28.00 . x 
54 mm (21%”) 390 mm (15.4”) 9.75 83 mm (314”) 876 mm (3414”) 28.00 Aluminum Telescope Tubing 
ae 54 mm (21%”) 508 mm (20”) 12.50 83 mm (314,”) 1016 mm (40”) 30.00 O.D. L.D. Price Per Ft. 
2, 54 mm (21%”) 600 mm (231”) 12.50 102 mm (4”) 876 mm (341%” 60.00 244” 24%” $1.20 ppd. 
54 mm (21%”) 762 mm (30” 12.50 108 mm (414”) 914 mm (36”) 60.00 334” 3%,” 1.75 ppd. 
no 54 mm (21%”) 1016 mm tae”) 12.50 110 mm (434”)* 1069 mm (42-1/16”) 60.00 4,” 4%” 2.75 ppd. 
ris, 54 mm (21%”) 1270 mm (50”) 12.50 110mm (4%”) 1069 mm (42-1/16”) 67.00 5” 47” 2.75 ppd. 
me 78 mm (3- — 381 mm (15”) 21.00 128 mm (5-1/16”)* 628 mm (24%4”) 75.00 tis 67” 3.00 f.0.b. 
ee 80 mm (31%” 495 mm (1914,”) 28.00 128 mm (5-1/16”) 628 mm (243%4”) 85.00 
aia! 81 mm (3- Sei “= mm (24%”) 22.50 : _ coated Focusing Eyepiece Mounts 
01 @ We can supply ALUMINUM TUBING for the above lenses. @ Rack & Pinion Type 
lay The aluminum body casting is finished in black 
0k crackle paint and is machined to fit all our aluminum 
hs tubing. Has a chrome-plated brass focusing tube, 
the Pr oa = which accommodates standard 1%” eyepieces. 
er ? COATED BINOCULARS GIANT” 3” TELESCOPE For 2%” 1.D. Tubing Postpaid $12.95 
i For 3'4” I.D. Tubing ifs 12.95 
| For 4%” I.D. Tubing bh 12.95 
ey, | 
a REFLECTOR TYPE FOR ALL SIZE TUBING: 
ies Complete with diagonal holder $ 9.95 
va- 40 power Special Price $57.50 Aluminum Lens Cells 
pan ; ; Black Anodized 
30 American Type “Zeiss” Type — before has anything like this been Cellfor Lenses Cell Fits Tubing Price 
an. Nieisians tips oe offered at so low a price. Here is another 54 mm Diam. 21%” 1.D. $ 3.50 
a eautiful imported binoculars, precision made, at a : : - : ways x a fw oe 
the low, low price. Above we have pictured the two most a of American TRSCHMILY. Big 3 dliame- 8 mm 3% 6.50 
popular types. The American Type offers a superior ‘€f achromatic coated objective which will 8limm “ 34,” " 6.50 
one-piece — and a clean design, Pleasing to the give needle-sharp crystal-clear images. Focus- 83mm “ 34,” * 6.50 
ific eye. Complete with carrying case and straps. Price ; ee ww 
if plus 10% Federal tax. ~ is a delight with the micrometer spiral 110 mm 43” 10.50 
74 ocusing drawtube. Light-weight aluminum 
SIZE TYPE C.FOCUS IND. FOCUS construction throughout, black crackle finish, 3X TELESCOPE on en low sense 
sais 6x 15 OPERA —_— $12.75 length open 22 inches, closed 17 inches. This ch yes ‘Objective. 
se 6 x 30 ZEISS $18.75 16.75 telescope gives an upright image—it is WON- Amici Prism Erecting a 
a 7x35 “'ZEISS’’ 21.25 19.25 DERFUL for astronomy, SUPERB for long tem, 1%” Achromattc ye 
7x35 AMERICAN 23.50 _ distances, EXCELLENT as a spotting scope. nae Fae. Se ee 
18 7x35 AMERICAN WIDE eee ee 
nd ANGLE 10° 37.50 — Gov't. cost $200. $9.75 
7x 50 “ZEISS” 24.95 22.50 “GIANT” EYEPIECE 
7x50 AMERICAN 32.50 — —— cn. ‘eneeinae FIRST SURFACE MIRRORS 
AL : eee” aa WIDE ANGLE _ ERFLE (68 
cal x 30 i os 1.00 18.25 Field) EY EPIECE. Brand new; Size Postpaid Size Postpaid 
10 x 50 ZEISS” 30.75 ; 28.50 coated 114” E.b.L. Focusing mount. ” ” 10.00 54,”x7\y” $3.00 
ry, ) 20 x 50 “ZEISS” 41.50 39.50 3 perfect achromats, 1-13/16” _aper- 14” x 16 $10. ‘s dibpeaan. 7 
ce ; ait : : ture $18.50 10” x 10” S0e s* x3” 2.00 
9” x 11-3/16"... S@@ 4” x5” 1.85 
4 A 
ri MONOCUL RS WIDE ANGLE ERFLE 11.” E.F.L. Brand new; 8” x 10” 4.25 4” x4” 1.50 
the Sued nev? coated gr ge. sey contains Eastman Kodak's rare-earth glasses; aperture All mirrors are 44” thick. 
as ¥ WIE PIGSEIN: CASE SOQ ASCH SEARS. 2”; focusing mounts; 65° field $18.50 
are a oF TELEVISION PROJECTION LENS 
the Price Price 1%” Diam. Adapter for above eyepieces $3.95 E 
6 x 30 $10.00 7x 50 $15.00 Brand New, [/1.9, E.F.L. 5 inches. Manufactured by 
ind 8 x 30 11.25 16 x 50 17.50 LENS CLEANING TISSUE — Here is a wonder- Bausch & Lomb. We purchased entire lot of these 
ive ae : discontinued units. Five elements, smallest lens 2”, 
ive 7x 35 12.50 20 x 50 20.00 ful Gov't. surplus buy of Lens Paper which was made —Jargest 4%”. Completely assembled 6” in length. All 
ind to the highest Gov't. standards and specifications. surfaces hard coated. Get this BARGAIN now. 
her “MILLIONS” of Lenses, etc. 500 sheets size 7%” x 11” .. ae monn. Qe ONLY $22.50 
ae Free Catalogue 
the 


mes We pay the POSTAGE — C.O.D.’s you pay postage. 7 F AY e THE GLASS HOUSE °¢ 
Satisfaction guaranteed or money refunded if merchan- e 691 S MERRICK RD. 4): tele) aa. ae 


dise returned within 30 days. 
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WAR-SURPLUS 
““SATELLITER’’ MOUNT 


We have just discovered a 
radar tube mount (Gov't. 
cost about $50.00) that is 
very much like our mount 
for the regular MOON- 
WATCH telescope. We in 
clude a spacer so that our 
$9.95 ‘‘Satelliter’’ telescope 
will fit the tube. You can 
attach a mirror on the end 
or purchase the model to 
which we have attached a 
2” x 3” first-surface mirror with a metal bracket. The 
scope holder is mounted on a removable 4”-long T-slot 
slide, and the adjustable base has one 12” long. 

The pivot point of the mirror holder will be about 
13,” below the optical axis of the mirror. This does 
not allow its easy use at an official MOONWATCH 
station. However, it is a minor point for other groups 
or for satellite viewing by an individual. 

Adjustable through about 75° angle. Tube has 
spring-shock mounting. Also can be mounted and 
used vertically. Made of light-weight aluminum and 
magnesium. 





” 


Stock #70,151-Y....Mount only........... $6.00 ppd. 
Stock #70,152-Y....Mount with mirror and 

bracket (as illustrated)............... $9.00 ppd. 
Stock #70,153-Y....Complete with mirror and 


$9.95 ‘‘Satelliter’’ telescope.......... $18.95 ppd. 


SETTING-CIRCLE SET 


Two 8”-diameter dials 
accurately printed on 
1/16”-thick black plastic, 
rigid but unbreakable. 
White figures and black 
background. Alternate 
black - and - white blocks 
designate divisions, allow 
easier reading, less eve 


strain. VY,” pilot hole in 





center. 

Declination circle has 360° divided into 1 
and reads from 0 to 90 to 0 to 90 to 9. 

Right-ascension circle has 24-hour scale divided into 
5-minute blocks with two different scales on the same 
side. One reads from 0 to 6 to 0 to 6 to O hours 
ind the other 0 to 24 hours consecutively. Instruction 
sheet included. 


ee NN ascii steve yeep cis sheceenssonsores $5.00 ppd. 


blocks, 


3’ ASTRONOMICAL 
REFLECTOR 


60- to 120-Power — An Unusual Buy! 





Assembled — ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star clusters, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with lock on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 120 power. A finder telescope, always so essen 
tial, included. Sturdy, hardwood, portable tripod. 


Free with scope: Valuable STAR CHART 
and 272-page ASTRONOMY BOOK. 
PODER: FEB IY ocicscsessisosccsscocsesessessceee $29.50 f.o.b. 


10 Ibs.) Barrington, N. J. 


(Shipping wt. 


4” REFRACTING 


TELESCOPE 
240-POWER 





Complete with Finder, Equatorial Mounting, 
Tripod, Eyepiece Extension, Star Diagonal, 
and Three Eyepieces 


A fine instrument, designed for rugged use and qual- 
ity performance. Mounting made from heavy iron 
castings with machined bearings for smooth operation. 
Tripod has extra-heavy 60” hardwood legs.  Tele- 
scope’s weight is 42 Ibs., giving stable, steady view- 
ing. Big 4” objective is an air-spaced achromat, each 
element coated on both sides for low reflection. Three 
eyepieces supplied give you 48X, 120X, and 240X. 
Special Barlow lens also gives up to SOOX. Star 
diagonal included for comfortable viewing at high 
angles. Rack-and-pinion focusing. All metal parts 
are plated to prevent rusting. Finder is 8 power. The 
usual price for a 4” refractor of comparable quality is 
over $400, so our ‘oe saves you almost 40%. 


Stock: FEOSOBO-V..ccsscsevicscesveeseosseeses $247.00 f.o.b. 
(Shipping wt. 55 Ibs.) Barrington, N. J. 


100X REFRACTING 
ASTRONOMICAL 
TELESCOPE 


42-mm. Diam. Achromatic Objective 


Only 
$19.95 


ppd. 


Here is a nice refractor for the beginner. Has a fine, 
i2-mm.-diameter, precision, achromatic objective lens. 
First-surface-mirror star diagonal for easy viewing. 
Removable eyepiece. Glare stops in tube. Main tube 
38” long. Has a clamp instead of a tripod so that 
you can attach it to any convenient object to get a 
sturdier mounting than is possible with a low-cost 
tripod. %%” f.l. eyepiece gives 67X, and a mounted 
Barlow lens is included, giving about 100X. As lower 
powers are more satisfactory, accessory eyepieces and 
lens erecting system for terrestrial Viewing are av ail- 
able. Included free are 272-page ‘Handbook of the 
Heavens,’’ Star Chart, and 16-page manual. 


Se $19.95 ppd. 


WAR-SURPLUS 


TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. 2 achromats, t.l. 28 mm., | 
eye relief 22 mm. An extension | 
added, O.D. 114”, standard for 
most types of telescopes. Gov't. 
cost $26.50. 





DEB Se MN a scsiscssstcanscpcscseenceee $7.95 ppd. 








EDSCORP 
SATELLITE TELESCOPE 


The Satellite Scope has two important 
wide (51-mm.) diameter, 
low-reflection-coated objective lens. A six-element 
extremely wide-field, coated Erfie eyepiece that, in 
combination with the objective, gives 5.5 power with 
a big 12° field and over 7-mm. exit pupil. 


OTHER USES FOR THE SATELLITE SCOPE 

1. Makes a _ perfect wide-field finder. A special 
groove on the barrel helps in locating it in the 
finder mount. Fits our twin-ring finder mount, 
Stock No. 70,079-Y—$9.95. 2. Use the Erfle eye- 
piece on your regular astronomical telescope. You 
will need our adapter, Stock No. 30,171-Y — $3.95, 
which gives you an O.D. of 1144”. This eyepiece 
cost the government $56.00! 3. Makes a wonderful 
comet seeker; see complete asterisms. 4. Makes a 
fine rich-field telescope; see wide areas of = with 
deep penetration. 


Especially Made for Members of MOONWATCH 
GROCK FEF OOF IEN oc. caseccscssscicccsscactvceeos $49.50 ppd. 


OPTICS: 
optical characteristics: 


Now — See the Satellites 
NEW, LOW-PRICE 
“SATELLITER” TELESCOPE 


First Time — 
Only $9.95 ppd. 
Get ready for the sky show as 
more satellites are vaulted into 
space. Our new, low-price ‘‘Satelliter’’ 





telescope may 
also be used to view comets and as a rich-field scope 


for viewing star clusters. 5 power, wide 12° field, 
slight distortion at outer edges because of unusual 
wide field. Use of high-quality war-surplus optics 
makes possible this bargain. Full 2” achromatic 
objective — large 9-mm. exit pupil for night use. 
Scope is 10” long, weighs less than one pound. 


Stock #70,150-Y $9.95 ppd. 
ROTATING STAR CHART 


Planisphere with a rotating chart shows well over 
500 stars in the heavens and their relationships to 
each other at any selected day and hour. Table on 
reverse side supplies valuable information on_ con- 
stellations, navigation stars, locations of the planets 
according to month and year, dates of meteor show- 
ers, the zodiac, and the like. 


gee i 0 2) Re $.50 ppd. 
THE METZGER 
GLARE-REDUCTION SCREEN 

The Metzger Glare-Reduction Screen is an accessory 
to refractors and reflectors, designed to cut planetary 
glare and help in observing finer planetary detail. 
The kraft-paper mount affords ample protection to the 
screen, which should be flat. 


Stock #70,138-Y—for 5’’ 0.D. tubes....... $2.95 ppd. 
Stock 370,139-Y—for 7’ 0.D. tubes....... $3.95 ppd. 


ASTRONOMICAL TELESCOPE TUBING 





Stock No. 1.D. 0.D. Lgth. Description Price 
80,038-Y 47% 514’ 46” \ Spiral-wound $2.50 
85,008-Y 673" 73%'' 60” ; paper 4.00 


85,011-Y 27%.” 3” 48" 6.00 


85,012-Y 37%" 4” 60" F 8.75 
85,013-Y 47/2" 5” 48” Aluminum 9.00 
85,014-Y 673" id 15.00 


Ail tubing is shipped f.o.b. Barrington, N. J. 


EDMUND SCIENTIFIC CO 
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BUILD A 
SOLAR-ENERGY FURNACE 


Great Project for Geophysical Year! 


A fascinating new field. You can 
build your own solar furnace for 
experimentation many practical 
uses. It's easy, inexpensive — use 
your scrap wood. We furnish in- 
struction sheet. This sun-powered 
furnace will generate terrific heat 

2000° to 3000°. Fuses enamel 
to metal. Produces many unusual 
fusing effects. Sets paper aflame in 
seconds. Use our Fresnel lens 
143,” diameter, f.1. 14” 





Stock #70,130-Y... pr SP enerce $6.00 ppd. 
Stock #70,131-Y....Package of 2.......... 11.00 ppd. 
Stock #70,132-Y....Package of 4.......... 20.00 ppd. 





For Refractors 


For Reflectors 


Now you can improve performance in a most im- 
portant part of your telescope the eyepiece holder. 
Smooth, trouble-free focusing will help you to get 
professional performance. Look at all these fine fea- 
tures real rack-and-pinion focusing with variable 
tension adjustment; tube accommodates standard 
14,” eyepieces and accessory equipment; lightweight 
aluminum body casting; focusing tube and rack of 
chrome-plated brass; body finished in black wrinkle 
paint. No. 50.077-Y is for reflecting telescopes, has 
focus travel of over 2”, and is made to fit any 
diameter or type tubing by attaching through small 
holes in the base. Nos. 50,103-Y and 50,108-Y 
are for refractors and have focus travel of over 4”. 
Will fit our 2%” I.D. and our 3%” I.D. aluminum 
tubes respectively. 


Stock 250,077-Y (less diagonal holder) $9.95 ppd. 
Stock 760,035-Y (diagonal holder only) 1.00 ppd. 
Stock #50,103-Y (for 27/3’ 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 37%’ 1.D. tubing) 13.95 ppd. 


HUYGENS EYEPIECES 


values in eyepieces! 
eyepieces listed below are manufactured 
world's best producers of optical 
searched the world’s mar- 
France, to find a 


Here are some really terrific 
The three 
by one of the 
components. We _ have 
kets, including Germany and 


real quality eyepiece. The image clarity, the work- 
manship evidenced in the metal parts, will prove the 
skill and experience of Goto Optical Company, Tokyo. 
Guaranteed terrific buys! 

HUYGENS TYPE — STANDARD 114’’ DIAMETER 

6-mm. (%4’’) Focal Length 

PO as or wise oie. b 5%. deere sw aaee $8.50 ppd. 
12.5-mm. (Y2‘’) Focal Length 

WOON SEMEN 5 6 ciarccacvckeetwied evens $8.00 ppd. 
COMBINATION EYEPIECE — 10-mm. and 20-mm. 

MUON UIE yoo cc:e bocce eeencedes se $9.00 ppd. 


7X FINDER TELESCOPE—ACHROMATIC 
Stock 350,080-Y Finder alone, less ring mounts. ..$9.95 
Stock 3£50,075-Y Ring mounts per pair .......... $3.95 


ORDER BY STOCK NUMBER 


BARRINGTON e 


RUBBER PITCH-LAP MAT 
Saves Mirror Makers Time and Trouble 


A rubber pitch-lap mat is 

used for forming the pitch- 

lap channels. Just pour 

the melted pitch on the 

tool, lay the mat on top 

and then press it in with 

your mirror to form the 

channels. When the pitch 

sets, an easy pull will re- 

move the mat. In minutes 

instead of hours you are 

ready to polish. Eliminates time-consuming and 

tedious hand-cutting of the channels of the pitch lap. 

All those disappointing break outs of the pitch, com- 

mon when hand-cutting the channels, are avoided. 

You no longer have to pour and cut two or three laps 

before getting a usable one. With our Rubber Pitch 
Lap Mat you can use the first one you make. 


Stock No. Size For Mirror Dia. Price ppd 
50,171-Y 132x132" 8, 10”, 12” $2.00 
60,061-Y 6” x6” 44", 6" 1.00 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 






FROM FOCUS 
PRIMARY 
‘SINGLE ELEMENT ! | 
aRiow a EYEPIECE 
8 ~—— . | 





WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele 
scope times the quotient of P divided into Q! 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you to vary easily 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” I.D. 
tubing, then slide your 144,” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 

Remember, in addition to doubling and _ tripling 
your power, a Barlow lens increases your eye relief 
and makes using a short focal length eyepiece easier. 

Don't fail to try one of these. Many people do 
not realize the many advantages of a Barlow and 
the much greater use they can get from their tele- 
scopes. Our Barlow has a focal length of —1-5/16”. 
We have received many complimentary letters about 
this lens. So sure are we that you will like it that 
we sell it under a 30-day guarantee of satisfaction 
or your full purchase price returned — no questions 
asked. You can’t lose, so order today. 


Stock 730,200-Y Mounted Barlow lens...... $8.00 ppd. 


OPTICAL IDEA 
and 
GADGET CONTESTS 
In celebration of International Geophysical Year— 


First Contest Ends April 30, 1958 
Second Contest Ends Dec. 31, 1958 


Our Catalog has full details on rules, prizes and 
entry blank — Write for Catalog “Y.” 


SEND CHECK OR MONEY-ORDER 


PRISM STAR inihastiben 


For comfortable viewing of 
the stars near the zenith 
or high overhead with re- 
fracting telescopes using 
standard size (14%4” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an ex 
cellent quality aluminized 
right-angle — prism. Tubes 
are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical nath of 
the system is about 314”. 


Stach: FEIOOFIN csc csccansstennee 


SPITZ deepens 


29 


A precision-made 32- 
power reflecting telescope 

by makers of Spitz Jr. 
Planetarium. Clearly re- 
veals the craters of the 
moon, shows moons of 
Jupiter, other wonders of 
the heavens. Based on 
same principles as world’s 
giant telescopes. Stands 36” 
high on removable legs. 
Adjustable 3” polished and corrected mirror. Fork-type 
altazimuth mount rotates on full 360° circle swings 
to any location in the sky. Fascinating 18-page in 
struction book; sturdy carrying case 


Del PU a csccnccscccrsstercer $14.95 ppd. 








“MAKE-YOUR-OWN” 41%” MIRROR KIT 


The same fine mirror as used in our telescopes 
polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 


Shae: TE GGGI AW ioc iiicccciiectccccnnad $16.25 ppd. 


6X FINDER TELESCOPE 





Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 


diameter tube an important advantage. Has 3 
centering screws for aligning with main_ telescope 
20-mm. diam. objective. Weighs less than 1 
pound. 

Stel Fe STEW. iiccccsccesdncns $8.00 ppd. 


MISCELLANEOUS ITEMS 


KELLNER EYEPIECE 2” focal length (1Y4,” O.D.). 
Mount of black anodized aluminum. 

Sea FE 6k sv ccd cineenin Cameees $6.00 ppd. 
60° SPECTROMETER PRISM Polished surfaces 18 
mm. x 30-mm. flat to 4 wave length 


Stock #30,143-Y. $8.25 ppd. 


BRASS TUBING 


fitting. 


pieces, 3” long, slide 
I.D. 1-3/16”, O.D. 1-5/16’ 
Sebel, SEO iiss. oko pcg ganswcaes $1.75 ppd. 


30-day Money Back Guarantee 
as with all our Merchandise! 


2 Blackened 


brass. 





BE SURE TO GET FREE CATALOG “Y”’ 


never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog ‘’Y.” 


Fantastic variety 








. - SATISFACTION GUARANTEED! 


JERSEY 
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THE MARK III 


Sidereal Telescope Drive 
Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list 
H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 








Pitch Polished, Beral Coated 
Rectangular shape 
134” x 1%” 
14, wave $1.75 each 
Yy, wave $4.50 each 
Postpaid. 
Elliptical shape 
Heavy edges to minimize 
temperature effects. 
1144” minor axis. 
1 wave $4.00 each 
Y, wave $6.50 each 





Postpaid 

BERAL COATINGS same optical character- 
istics as aluminum mechanically more 
durable not over-coated may be removed 
without harming glass surface. Prices for 
Beral coating telescope mirrors: 4” diam. - 
$2.75, 6” - $3.50, 8” - $4.50, 10” - $6.50, and 
121,” - $9.75 each, f.o.b. Skokie. 


LEROY M. E. CLAUSING 


8038 Monticello Ave. Skokie, Ill. 








TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 


and Pinion 





Just turn the Trigarth Turret and easily im- 
prove the performance of your telescope. t 
holds three eyepieces of standard 144,” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 


The Eyepiece Attachment with Rack and Pin- 
ion also takes standard 144” O.D. eyepicces. 
The rack and pinion is machined from solid 
aluminum castings, precisely fitted for smooth 
performance. The main tube is 1%” long; 
sliding tube adds 2”; total movement 3%”. 
Choice of gray or black crinkle finish. The 
Eyepiece Aitecheont with Rack and Pinion is 
priced at $15.95 postpaid. 
MIRROR CELLS 

Made of light, sturdy 
aluminum, each is 


ideal for securing the 
mirror to the tube. 





The cells are sprin 
adjusted to absor 
shocks and are cut 
away for ventilation. 
— $7.00 
8” — $11.50 
10” — $35.00 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 


Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 











GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


A PRIME-FOCUS CAMERA FOR A LARGE AMATEUR REFLECTOR — I 


ISUAL OBSERVING with my 12}- 

inch Springfield-mounted _ reflector, 
which was described in this department in 
November, December, 1956, and January, 
1957, has been a source of great pleasure. 
But like many other amateurs, after see- 
ing the regularly observed objects many 
times, I wanted to make photographs of 
some of them. 

My first attempt was with a camera 
mounted as shown in Fig. 1, using an 
Aero-Ektar lens of 34-inch aperture and 
24-inch focus. But this arrangement could 
not be used effectively in exposures of two 
or three hours duration with my Spring- 
field mounting, for I had considerable 


trouble with flexure in the main instru- 
ment, which was used for guiding. 
The best solution seemed to be to 


photograph and guide at the prime focus 
of the f/8 mirror, a procedure employed 
at many professional observatories. I de- 
cided to build a camera similar to that on 
the 36-inch Crossley reflector of Lick Ob- 
servatory; that camera was pictured on 
the front cover of Sky and Telescope for 
November, 1948. 

Guiding at the prime focus, close to the 
plateholder, eliminates two serious prob- 
lems, flexure in the telescope tube and 
supports, and migration of the mirror; 
these errors cannot be compensated for by 
guiding if a separate camera or a guiding 
telescope is attached to the telescope tube. 
Furthermore, placing the photographic 
plate inside the telescope at the prime 
focus saves the light that would be ab- 
sorbed in the extra reflection to a New- 
tonian focus. 

When one seeks to photograph deep-sky 
objects, the average celestial camera that 
amateurs use, either of the conventional 
lens type or Schmidt design, suffers from 
two important limitations. First, the scale 
of the camera extremely small 
images of planetaries, globular clusters, 
and galaxies, so these need considerable 
enlargement to bring out details; graini- 
ness of the emulsion often prevents a satis- 
factory reproduction. Second, the faster 


gives 


Fig. 1. Clarence ?P- 
Custer mounted a 34- 
inch aerial camera lens 
and plateholder combi- 
nation on the side of his 
124-inch Springfield tele- 
scope. The main in- 
strument was used for 
guiding, but the ar- 
rangement was not satis- 
factory for pictures of 
long exposure. 
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the lens is, the greater the sky fog for a1iy 
exposure time. 

The 101-inch focal length of my Spring- 
field mirror not only yields a sizable plate 
scale, but because it is not too fast much 
longer exposures can be made before the 
background becomes too dense. This 
problem is discussed by Dr. James G. 
Baker in his article in Amateur Telescope 
Making—Book III, pages 21-22, and de- 
serves serious consideration before at- 
tempting to photograph faint objects. 

In Fig. 2, the prime-focus camera is 
seen fastened onto its supports within the 
telescope tube, while alongside the photo- 
graph is a key drawing of the principal 
parts. Five control rods are in place, two 
over the spider vane on the lower right, 
two over the vane on the upper right, and 
one parallel to the vane on the upper left. 
Turning this last rod moves the guide 
telescope across the operator’s field of 
view when searching for a guide star. 
The rod alongside the vane on the upper 
right is used to raise or lower the camera 
in its cylinder for focusing by means of 
the null test on a star; this automatically 
brings the photographic emulsion into 
the focal plane prior to the exposure. 
Both of these rods are removed before 
taking a picture, as they are not aligned 
with the spider vanes and would cause 
extra diffraction effects. 

The remaining rod over the vane on 
the upper right moves the plateholder 
with attached guide telescope in the 
operator's line of sight. It may be used 
for guiding in right ascension, and _ is 
essential for circumpolar exposures. Turn- 
ing the top rod of the two that are over 
the spider vane on the lower right moves 
the plateholder and guide telescope in 
declination. The rod beneath this one 
opens and closes a hinged shutter. 

The bottom hole in the right side of 
the tube is for setting a high-speed shutter 
that can be placed in the camera for short 
exposures on objects such as the moon. 
The upper hole provides access for the 
operator’s left hand to slide the guide 
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VIEWING AND 
FOCUSING TELESCOPE 
( SUIDE TELESCOPE GUIDING EYEPIECE 
CYLINDERS 
ali\ ADAPTERS 
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ae \ FOCUSING EYEPIECE 
uch 
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the ACCESS 
Phis OPENING we 
G i 
: ~~ OPENING FOR ACCESS 
Ope 
cle 
at- Jf 
: TELESCOPE TUBE 
1 is 
the 
OLO- 
ipal Fig. 2. The diagram above identifies the parts of the prime- 
two focus camera seen at the right, where the view is directly 
cht, into the main tube of the Custer reflector. 
and 
elt. telescope manually in the line of sight for Numerous hidden details of the assem- Along the spider vane in the lower left 
ide finding a guide star, to insert the plate- bled instrument are shown in some fur- _ is the control rod that is used for turning 
of holder, or to make other adjustments. ther pictures. Fig. 3 is a view of the two a set of beveled gears to raise or lower the 
tar. [he opposite hole, on the left side of the concentric cylinders that carry the various inner cylinder. The gear mechanism, 
Pee tube, is similarly used for photography _ parts of the camera and the four support- which in Fig. 3 is hidden under the pro- 
JG, from that side of the telescope. ing vanes. The outer cylinder is 5” injecting support on the inner wall, pro- 
5 of On the outside of the main tube (at diameter, and cuts off about 16 per cent — vides a 2-to-1 reduction. A small threaded 
ally the upper right in Fig. 2) are the long of the incoming light. The inner brass _ post, also concealed, extends downward 
tO tube of the guiding eyepiece and the _ sleeve fits snugly within the outer one, from the gears and is large enough in 
pit short one of the field-viewing and focus- preventing shake during focusing, yet not diameter to prevent binding or laboring 
fore ing eyepiece, its tip just visible in the _ so tightly that temperature changes could — under load. 
ned picture. cause sticking. The spring of the hinged shutter con- 
Luse 
on al 7 = 
ider e 
> eflectin CieCsCOpes 
ised 
| is 
urn- AMERICAN MADE 
va ee eee eer r ery peer $295.00 
ves 
a STANDARD MODEL "B", Gaines eck Oa le. cn a Rie Ka ia ie er $375.00 
one SUM Ie MGmee: (Co, Ling hi ais 0:8 caves. osscocnnctete cane ceasieead $475.00 
These instruments are fully portable—as they can be assembled or taken down in three 
> of minutes. Each comes with three of the finest oculars. The equatorial head and stand are 
tter of cast aluminum. The fiberglass tube is made by W. R. Parks. Optics are corrected to Va 
: wave or better and are quartz coated. ASTROLAS will resolve double stars to the Dawes 
1ort limit. Clock drives, rotating tubes, setting circles furnished at additional cost. 
0Nn. 
the ARE YOU SATISFIED WITH YOUR PRESENT MIRROR? 
lide If your mirror does not give the fine performance you need for satisfactory observing, the 
expert opticians at Cave Optical Co. will refigure it at a reasonable price, or offer you a 
new precision-ground pyrex mirror. Whichever you choose, your mirror will have a fine 
figure, good to Ye wave length or better. 
REFIGURING MIRRORS PYREX MIRRORS 
Refiguring, aluminizing, and quartz coating New pyrex mirrors, aluminized and 
your mirror. Diagonal also provided. coated. Diagonal also provided. 
eo, SCNT ORS Pre P $35.00 ONE ads accctinccerene $60.00 
PIG sesicossrczasscaas $50.00 GEE. cscasectsessaseses $92.50 
»5 10-inch $75.00 WOEMGIY sccesecestisecsosass $160.00 
>% 12V-inch $120.00 12Va2-inch 
All prices f.0.b. our plant, Long Beach, Calif., and subject to change without notice. 
; Send for catalogue. 
Standard Model "A" é-nch ASTROLA, 1/8 CAVE OPTICAL COMPANY 
complete with 3 oculars (72x, 180x, 315x) P - 
a $295.00 4137 E. Anaheim St., Long Beach 4, Calif. 
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Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (2/3” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
degree. All images are sharp and hard to the very edge of the field. 

The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. §S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives the equivalent focal length of slightly under 6 mm. Many users state it is 
far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran- 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—All hard coated, standard 11-inch outside diameter. 


BONE crsiseirccsor neds $18.00 10.5-mm. ...........00000 SEO IIB. ccseisecssssvecs $17.25 
16.3-mm., (Erfle) .... $14.75 Jom. ......ceeeeeereees $17.25 Barlow 3x ........ $16.00 
bed £ Warranted to equal or surpass any oculars obtainable 
e escopics anywhere or money refunded. 
Finished mirrors, mirror kits, spiders, elliptical flats, 
1000 North Seward Street focusing devices, aluminizing. 
Los Angeles 38, Calif. Send for catalogue. 








SKYSCOPE sorower cyepnce $29.75 | A 


The full 34-inch diameter reflecting-type astronomical : 
telescope that even the telescope makers talk about. . 

It has been sold for more than 18 years and now is on display in at 
least two U. S. planetaria. It will show mountains and craters on the 
moon, Saturn's rings, Jupiter's four moons and the planet's markings, | 
and close double stars, with guaranteed observatory clearness. Skyscope ; 
enjoys world-wide distribution. 

Every instrument, with its \4-wave, aluminized mirror, is individually 
tested before being packed for shipment. We suggest that before buying 
you_imquire at almost any local astronomy society about the efficiency 
of Skyscope. 100% American-made. i 


We invite your attention to our free and straightforward descriptive brochure which 
also shows a photograph of the individual parts used. 


125-power and 35-power extra eyepieces ............ . $5.15 each 
6-power finder, with brackets ..............0:c:ccccee ; . $7.50 
SN WU MUIINE MOUNONODD g5i.0x svi vsenivesesosecsntesessvcensossvenssonsss $1.00 


THE SKYSCOPE CO., INC. 475-s Fifth Avenue, New York 17, N. Y. 








TELESCOPE MIRRORS LARGE OBJECTIVES 
Outstanding Quality from Cal-Astro Optical Laboratories 
for the AMATEUR ASTRONOMER 
or PROFESSIONAL OBSERVATORY 


Designed to meet the most exacting scientific demands as all Cal-Astro optical parts have done for years. 
These are still available at a liberal discount to introduce them under our own trade name 
DISCOUNT PERIOD ENDS SOON — DON’T MISS THIS OPPORTUNITY 
Write at once for details, and other literature listing telescopes, refiguring services, and special optics. 


SEND AIRMAIL TODAY 


Cal-Ads [ro on 30 North San Gabriel Blvd. 


Optical Laboratories PASADENA, CALIFORNIA 
Since 1947. Owned and operated by Leland S$. Barnes. Dept. B Phone: Sycamore 2-8843 














The latest 


Spitz MODEL A-1 


PLANETARIUM 
has been shipped to 
Mr. St. John 
Terrell 
Lambertville, New Jersey 
* 

Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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Fig. 3. The inner cylinder slides up 

and down to focus the camera, that is, 

to put it into the exact focal plane of 

the telescope mirror at the time the 
picture is taken. 


trol is seen in Fig. 4 (upper part), on the 
metal rod fastened to the left side of the 
camera base plate. The shutter-contro] 
rod extending to the left in the lower part 
of Fig. 4 is the same as one of those in 
Fig. 2. (bottom rod over vane in lower 
right). The circular segment opening on 
the right side of the base plate is the area 
in which the observer looks for a suitable 
guide star. 

On top of the base plate are mounted 
the various carriers, plates that slide 





Fig. 4. The supporting plate for the 

camera parts, seen from the side to- 

ward the telescope mirror. In_ the 

upper part the shutter is closed, and 
in the lower part it is open. 
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Fig. 5. The base plate, in the upper left, and its carrier 
parts. A cross-section of the assembly is at the right. 


smoothly in carefully assembled and ma- 
chined grooves. These carriers provide 
the motions for guiding during the expo- 
sure. The parts that make up the heart of 
this camera are shown in Fig. 5. At the 
upper left is the base plate which fastens 
to the inner cylinder of the camera body, 
with its special cutout areas for the 
camera and guide telescope. 

The first rectangular frame is the lower 
carrier, and above and below it are its 
runways. This carrier is dovetailed on the 
lower outside to slide on these runways 
and on the inside top to allow the upper 
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carrier, seen just to the right, to slide 
upon it. This second plate is dovetailed 
on its left, and with the addition of the 
dovetailed steel gib on the right side to 
provide take-up adjustment, slides on the 
inside dovetail of the lower carrier. 

To the right of the steel gib are bars 
that fasten to the top of the upper carrier 
to separate it by a distance equal to the 
thickness of the plateholder from the top 
plate, the last member of the group. This 
section carries the viewing and focusing 
telescope as well as the track for the guide 
telescope. More details of the carriers and 


Fig. 6. Illustrating the arrangement of the carrier parts and 
the space for the plateholder. 


their relationship are depicted in Fig. 6. 

The optical field-viewing and focusing 

device and the system for guiding on a 
star will be described next month. 

CLARENCE P. CUSTER, M.D. 

155 E. Sonoma Ave. 

Stockton, Calif. 


CORRECTION 


In the December issue of Sky and Tele- 
scope, page 97, third column, change the 
second last line to read: “comes 20.38, 
and the focal length 224.2”.” 





ORTHOSCOPIC OCULARS 


24 mm., 50x; 32 mm., 38x. 


ver, 


3. Simple take-down for cleaning. 


ndard 1%-inch outside diameter. 








YOU HAVE A CHOICE OF 7 EYEPIECE POWERS! 


With a standard f/8 6-inch reflector, our eyepieces give the following powers: 
4 mm., 300x; 6 mm., 200x; 8 mm., 150x; 12 mm., 100x; 16 mm., 75x; rigidly tested for its resolution of double stars before being sold. Check 


1. Four-element design gives a flat, beautifully corrected field of 50°, cover- 
g more than 160% of the area of the conventional Ramsden for the same 


2. Precision optical elements, magnesium-fluoride hard coated. 2. 


4. Precision metal parts, black anodized for anti-reflection and ground to 


5. Clean mechanical design provides for observing ease. 
6. Effective focal lengths: 4, 6, 8, 12, 16, 24, and 32 mm. 


$15.95 each, postpaid 


Brandon Instruments 


AN IMPORTANT ANNOUNCEMENT .... 


To better serve the amateur astronomer and telescope maker, BRANDON OCULARS and BRANDON OBJECTIVES are now being 
sold at the Adler Planetarium in Chicago, Illinois. The planetarium is a nonprofit organization for spreading the knowledge of 
astronomy in America through exhibits and demonstrations, and assisting in the design and construction of amateur telescopes. 


Our oculars and objectives can be obtained immediately by mail, or bought directly from the book counter at the 


Adler Planetarium, 900 E. Achsah Bond Drive, Chicago 5, Ill. 
ASTRONOMICAL OBJECTIVES 


BRANDON 


OCULARS and OBJECTIVES 
are specifically designed 
for astronomical observing. 


Satisfaction is guaranteed, 
or your money will be refunded. 


Visit your local planetarium — 
the programs are constantly 
changing. 


ANY AMATEUR CAN MAKE HIS OWN REFRACTOR! 


objectives, either 3-inch or 4-inch. Each lens is 


these features: 


of coma. 


match. 


serial number. 





Use Brandon astronomical 


1. Superior optical design utilizing a larger air separation. Color corrected on 
C and F and hand corrected to reduce residuals to a minimum. Completely free 


Glass-air surfaces magnesium-fluoride coated. 
3. Quality optical glass precision annealed and held to one ring test-plate 


4. Mounted in a cell, ready to attach to your own tube of aluminum, brass, 
steel, or plastic. Cell maae to precision tolerances and coated to prevent stray 
light reflections. Each cell is engraved to show effective focal length and 


3" C.A., 45.8" F.L.. . .$62.00 


4" C.A., 61.2" F.L.. . .$138.00 


GUAYNABO, PUERTO RICO 
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UNITRON Altazimuth Refractors: left to right, 1.6” (with star diagonal), 2.4” (with erecting prism system), 3° (with DUETRON double 
eyepiece), and 4” (with astro-camera and with UNIHEX on the shelf). 








UNITRON Equatorial Refractors: left to right, 2.4” (with astro-camera), 3” Photo-Equatorial (with sun screen), and 4”. 
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Start the New 


Year with a UNITRON Refractor 








MANY Models To Choose From! 


1.6” ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 


2.4’ ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3 ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3” EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4’ ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 
4’ EQUATORIAL ($78.50 Down) with $785 


eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4’’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4” EQUATORIAL with clock drive $985 
($98.50 Down), new Model 160V 

4” EQUATORIAL with clock drive and $1075 
metal pier ($107.50 Down), new Model 166V 

4” PHOTO-EQUATORIAL with clock drive and $1175 


astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


4” PHOTO-EQUATORIAL with clock drive, pier, $1280 
astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


Higher- and lower-power eyepieces available for 

!! models. Prices include basic accessories, tripod 
mounting, fitted wooden cabinets, and operating 
instructions. Additional accessories available to add 
further to your observing pleasure. 





The old year of 1957 closed with a bang... 
the sound of the rockets that launched the 
artificial satellites. Events in 1958 promise 
to be even more exciting as the world starts 
to adapt fo the new “space age." There is a 
keener interest than ever in exploring with a 
telescope our neighbors in the solar system 
as well as the more distant regions of outer 
space. To make the most of your observa- 
tions this year, and for years to come, 
choose the telescope of proven optical and 
mechanical performance ... . . choose a 
UNITRON. 

@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 
@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 

@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument as standard 
equipment. 

@ FINEST MATERIALS throughout. DURALUMINUM 
TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No war- 
surplus components used. 

@ MODERN DESIGN based on time-tested engineering 
principles. HANDSOME APPEARANCE to which no illus- 
tration can do justice. 

@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as rapid- 
motion controls. Sturdy TRIPOD. 

@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 

@ VIEW FINDER with crosshair eyepiece. 

@ RACK-AND-PINION FOCUSING. 

@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 








Telescope Accessories by UNITRON 








UNITRON ACCESSORIES include objective 
lenses, eyepieces, rack-and-pinion focusing mecha- 
nisms, sun projecting screens, guide telescopes, 
the UNICLAMP camera brackets, and many other 
components in addition to those listed on this 
page. All are described, illustrated, and priced in 
the new UNITRON Catalog. Since each component 
is used as standard equipment in UNITRON Re- 
fractors themselves, you are assured of obtaining 
the finest quality. 


ASTRO-CAMERA 220: Complete with air-operated cur- 
tain shutter, giving speeds of 1/10 to 1/90 second, bulb 
and time, shutter release, ground-glass back, 3 double 
plateholders for 314’’ x 414” plates or cut film, a 30- 
mm. f.l. eyepiece, extension tubes and clamps, and a 
fitted wooden cabinet. Model A is designed to fit the 
UNITRON rack and pinion and is for UNITRONS only. 
Model B fits 114‘ eyepiece holders. A or B: 


Only $69.50 postpaid 


DUETRON Double Eyepiece: With DUETRON, two ob- 
servers may use the telescope simultaneously and with 
equal comfort. The eyepieces used need not necessarily 
be of the same magnification. DUETRON is a real boon 
for father-and-son observing teams. With DUETRON, 
more observers may be accommodated at star parties, 
and the advanced members may provide valuable instruc- 
tion to the beginners. The tube of DUETRON Model A is 
interchangeable with the customary UNITRON drawtube 
and may be used with all models with the exception of 
the 1.6” Refractor. DUETRON Model B fits 1/4” eye- 

holders. Complete with special clamping device 


and cabinet. A or B: 
Only $23.50 postpaid 


1. VIEW FINDER (As shown on UNITRON 2.4” Equato- 
rial): 23-mm. (.93’’) achromatic objective, 6x eyepiece 
with crosshairs. Chromed brass tube. Mounting brackets 
with centering screws. 


Only $8.50 postpaid 


2. VIEW FINDER (As shown on UNITRON 3” Altazi- 
muth): 30-mm. (1.2’) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 


Finder 3 
Only $10.75 postpaid 


3. VIEW FINDER (As shown on UNITRON 4” Refrac- 
tors): 42-mm. (1.6’) coated achromatic air-spaced objec- 
tive. 10x eyepiece with crosshairs. Duraluminum tube 
finished in white enamel. Dewcap. Furnished with 
mounting brackets with centering screws for collima- 
tion. This finder also makes an excellent hand telescope 
for spectacular wide-field views of the sky. 


Only $18.00 postpaid 


UNIHEX ROTARY EYEPIECE SELECTOR: The old-fash- 
ioned method of fumbling with eyepieces in the dark 
has been outmoded by UNIHEX, UNITRON‘s new Rotary 
Eyepiece Selector. With UNIHEX, you always have 6 
magnifications ready at your fingertips. To change 
power, merely rotate a new eyepiece into position while 
the object stays centered and in focus in the field of 
view. Model A is designed to fit the UNITRON rack and 
pinion and is for UNITRONS only. Model B fits 1%“ 
eyepiece holders. Complete with special clamping device 
and cabinet. A or B 


Only $24.75 postpaid 


INSTRUMENT DIVISION OF 


UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 





HOW TO ORDER 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven‘t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. 


There is no “red tape’’ when you order — you merely 
fill in the UNITRON Easy Payment Order Form, return it 
together with the required down payment, and the model 
of your choice is shipped to you at once. 


Do not hesitate to use this plan merely because you 
have never before purchased anything on time payments. 
The procedure is practically painless and is an ideal 
means of enjoying the use of your UNITRON while pay- 
ing for it. 


See the back cover. 


UNITRON’S FREE 


Observer's Guide and Catalog 


on Astronomical Telescopes - 





This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today’s 
fastest growing hobby. UNITRON’s handbook contains 
full-page illustrated articles on astronomy, observing, 
telescopes and accessories. Of interest to beginner and 
advanced amateurs alike. 















Contents include — 


e Observing the sun, 
moon, planets and 
wonders of the sky 


e Constellation map 
¢ Hints for observers 
e Glossary of telescope terms 
e How to choose a telescope 
e Amateur clubs and research 
programs 


UNITRON 


of UNITED SCIENTIFIC CO 






204-6 MILK STREET BOSTON 9, MASS 





Please rush to me, free of charge, UNITRON’s 
new Observer’s Guide and Telescope Catalog. 


gait \60 aero te Coen te Srey 
L. BHHH HE 
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MINIMA OF ALGOL 
January 1, 15:14; 4,. 12:03; 7, 8:53; 10, 


5:42; 2:31; 15, 23:20; 18, 20:10; 21, 
16:59; 24, 13:48; 27, 10:37: 30, 7:27. Feb 


ruary 2, 4:16; 5, 1:05; 7, 21:55; 10, 18:44; 


13, 15:35. 

minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 
centric; they can be compared directly with observed 
times of least brightness. 


These 


UNIVERSAL TIME (UT) 


Greenwich 


TIMES used in Celestial Calendar are 

civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to standard times in the United 


Coi,. 6; BMSi, 7: PST. 8. # 
necessary, add 24 hours to the UT -before subtract- 
ing, in which case the result is your standard time 
on the day preceding the Greenwich date shown. 


States: EST, 5; 





HELPFUL HINTS 
TO OBSERVERS! 


The free literature offered in the Frank Good- 
win ad below includes the following subjects: 
telescope observational techniques and methods; 
cutting down sunlight externally in viewing the 
sun; cleaning mirrors; sealing objectives against 
interelement air-space dewing; how to approxi- 
mate off-ax:s performance with your reflector 
by a simple black-paper mask on mirror, occult- 
ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power lens is posi- 
tively guaranteed to make any good telescope 
perform like a larger one, for reasons stated in 
the ad below.) 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ul. 











FROM YOUR TELESCOPE! | 


| Sharper images, wider field, more | 
light at higher powers! A startling 
| statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope bearing 9c return postage. 
Goodwin Resolving Power 
in front of eyepiece gives 


lens placed 
on each 


three times the magnification 
by increasing the effective primary | 
focal length up to three times, yet ex- 

tends eyepiece out no more than two | 





| 
| 
First, the 
| 
| 


inches from normal. This alone sharp- 
| ens definition. 

|| Next, by achieving your highest pow- 
|| ers on more comfortable low-power eye- || 





| 

pieces, you lessen image deteriorations 

| due to short-focus acute bending of the || 

| convergent beam, since all usual eye- || 
| 

| 






pieces are f/1 or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
| wider field by relieving tiny aperture 
I restrictions of higher-power eyepieces. 

|| The Resolving Power lens is achro- 

|| matic, coated, gives flat field sharp 

| to the edge. Here is astonishment! || 
|| Price $23.50 in 4” long adapter | 
|| tube fitting standard 14” eyepiece 
| holders ONLY. (Also adaptable to 
| Unitrons; state if Unitron.) Moncey 
| back if not positively thrilled after 
two weeks trial! Used and praised 
by legions! 

| No COD’s—Colleges and Observa- 
tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Il. 
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NEW THRILLS | 


CELESTIAL 


CALENDAR 


Universal time is used unless otherwise noted. 


VENUS’ INFERIOR CONJUNCTION 

Near the end of January, the planet 
Venus will reach inferior conjunction, 
but it will pass 7° 13’ of declination north 
of the sun. This planet will for a time 
appear as a very narrow crescent, visible 
to observers in midnorthern latitudes 
both in the evening sky after sunset and 
in the morning sky before sunrise. Venus 
will still be bright, of apparent magni- 
tude —3, but will be difficult to locate in 
the bright twilight, and binoculars may 
help find it. 

Conjunction in longitude 
January 28th at 20" Universal time. 
junction in right ascension — the moment 
when Venus is directly north of the sun — 
will occur on the previous day at about 
16:45. It is this conjunction that is 
plotted in the accompanying chart, which 
shows the motion of Venus relative to the 
sun in the sky for a two-week period. 

Many observers will be able to find the 
planet in the middle of the day, but care 


occurs on 
Con- 


when scanning the sky so near the sun. A 
accurately focused, will 
be needed to show the thin crescent by 
day; a pure sky is necessary. At the be- 
ginning and end ame on the diagram, 
Venus will be about 2.7-per-cent illumi- 
nated, but on January 27th less than 
1/100 of its surface will be seen. During 
the interval covered by this chart, the 
planet’s telescopic disk will be about 1’ 
in diameter. 


good telescope, 


MOON PHASES AND DISTANCE 
Full moon January 5, 20:09 
Last quarter January 12, 14:01 
New moon January 19, 22:08 
First quarter January 28, 2:16 
Full moon February 4, 8:05 

January Distance Diameter 


ar" 
29 29” 


227,600 mi. 
251,800 mi. 


Perigee 9, 0" 
A L9 }-4 h 
\pogee 25, 0° 


February 














should be taken to avoid eye damage Perigee 5, 23" 224,200 mi. 33” 07” 
The relative positions ; : . T ' : : ’ : 
of Venus and the sun [ “ANUARY 1 
around the time of that | 2 = 25 CARMA 
planet’s inferior con- a sf gi ii ai FEBRUARY | 
junction. The horizon- [| we c : 3 
tal scale is marked with Re ; 5 | 
respect to the sun in 10- | on | a 
minute intervals of right i ' a 
ascension, and the verti- | A ; aes | 
cal scale indicates two- f s eae 
degree intervals of dec- L eu e a 
lination. 
, . ‘ : | ; F , ‘ . 
OCCULTATION PREDICTiONS in minutes, position angle on the moon’s limb; the 


January 2-3 Epsilon Tauri 3.6, 4:26.2 
4-19-05.5, 18. Im: C 2345.7 ... ... 21; 
F 1:47.0 —1.0 43.2 36. 

January 12-13 Alpha Virginis 1.2, 13:23.0 
—10-56.6, 22. Im: E 16:38.8 —0.6 —1.4 
99; F 16:47.6 —0.8 —1.7 WG; H 16:12.1 
—1.6 —14 111; I 15:52.6 —1.5 —0.8 90. 
F 17:49.4 —0.3 “Ll 273; H 17:26.6 
—1.5 288; I 17:00.1 —1.0 —1.8 310. 
-16 Nu Scorpii m 4.3, 16:09.6 
R15068.... ... 40. 


Em: 
—1.1 

January 15 
—19-21.2, 25. Im: 

The symbol “m” following the star 
name indicates that the prediction is an 
average for the components of a double or 
multiple star. Nu Scorpii is quadruple. It 
consists of a 4th-magnitude star with a 6.4 
companion only 1.0 second of arc away, 
and 41 seconds distant is a 2.1-second pair, 
magnitudes 6.8 and 7.8. Hence, with a 
telescope of sufficient resolution, Nu 
Scorpii may be seen on January 15-16 to 
disappear behind the moon in four stages. 


For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, data 
from the American Ephemeris and the British Nauti- 
cal Almanac are given here, as follows: evening- morn- 
ing date, star name, magnitude, right ascension in 
hours and minutes, declination in degrees and min- 
utes, moon’s age in days, immersion or emersion; 
standard-station designation, UT, a and b quantities 


1958 


same data for each standard station westward. 

The a and b quantities tabulated in each case are 
variations of standard-station predicted times per de- 
gree of longitude and of latitude, respectively, enabling 
computation of fairly [a times for one’s local 
station (long. Lo, lat. L) within 200 or 300 miles of 
a standard station (iong. LoS, lat. LS). Multiply a 
by the difference in longitude (Lo—LoS), and 
multiply b by the difference in latitude (L-—LS), 
with due regard to arithmetic signs, and add both 
results to (or sdbtract from, as the case may be) the 
standard-station predicted time to obtain time at the 
local station. Then convert the Universal time to 
your standard time. 

Longitudes and latitudes of standard stations are: 


A +72°.5,  +42°.5 E +91°.0, +40°.0 

B +73°.6, +45°.5 F +98°.0, +31°.0 

Cc ek par +38°.9 G Discontinued 

D +79°.4, +443°.7 H  +120°.0, +36°.0 
ET +123°.1, +49°.5 


VARIABLE STAR MAXIMA 

January 2, S Sculptoris, 001032, 6.8; 18, 
RT Cygni, 194048, 7.4; 18, RS Librae, 
151822, 7.7; 23, R Virginis, 123307, 6.9; 
25, S Pavonis, 194659, 7.3; 26, T Herculis, 
180531, 8.0; 26, L: Puppis, 071044, 3.4; 28, 
R Aquilae, 190108, 6.3. 

February 11, R Phoenicis, 235150, 7.8 


These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as maximum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maximum 
should occur, the star name, the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern), 
and the predicted magnitude. 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


During most of January, for observers 
in midnorthern latitudes all the planets 
except Venus will be in the sky at sunrise, 
and in the last week Venus, too, will rise 
ahead of the sun. 

Mercury arrives at 
elongation on January 16th, 23° 53’ from 
It is of magnitude 0.0 on this 
1} hours before the 


greatest western 
the sun. 
date, rising about 
sun. The planet should be visible in the 
morning sky about a week before, and 
two weeks after, elongation. 

Venus is magnitude —4.3 on the Ist, 
and sets about 23 hours after the sun. It 
is moving rapidly toward the sun in the 
sky, inferior conjunction occurring on the 
28th (see page 154). It may be possible 
to follow Venus with the unaided eye to 
within three days of conjunction, when it 
will set about half an hour after the sun. 
During the month the planet’s disk in- 
creases in diameter from 46” to 62”, and 
can be seen as a small crescent in field 
glasses. On the evening of the 20th Venus 
will have a close conjunction with the 
moon. 

Earth reaches perihelion on January 
3rd at 14" UT. It is then only 91.4 mil- 
lion miles from the sun. 

Mars is in the morning sky, a reddish 
.7-magnitude object rising in mid- 
month about 23 hours before sunrise. It 
is in southern Ophiuchus most of the 
month. On the 4th Mars will pass some 
t}° north of Antares; comparison of the 
planet with “the rival of Mars” should 
Interest many amateurs. There will be a 
conjunction with Saturn on the 23rd, 
Mars passing 14° south of it. 


Jupiter reaches western quadrature on 
January 2Ist, when it will rise a_ little 
ter midnight. A conjunction with the 
on occurs early in the morning of the 
th, with Jupiter 2° north. On the 15th 


giant planet is of magnitude —1.5, 


id telescopically its disk will have an 
juatorial diameter of 36”.1, a polar di- 
neter of 33.7. 


Saturn is a +0.8-magnitude object in 
southern Ophiuchus, rising in midmonth 
about 23 hours before the sun. 

Uranus can be seen with field glasses as 
a 6th-magnitude object in Cancer. It is 
in Opposition to the sun on the 30th, 
when it rises at sunset and stays visible 
all night. Its apparent right ascension 
and declination are 8" 53™.8, +18° 10’ on 
January Ist, and 8" 48™".8, +18° 30’ on 
the 31st. 

Neptune is in eastern Virgo and can be 
seen with a small telescope. It reaches 
quadrature on January 25th, 
midnight, local time. Its 


western 
rising about 
apparent co-ordinates in midmonth are 


14° 11".9, —11° 26’. W. H. G. 


JANUARY METEORS 


Observations of the Quadrantid meteor 
shower, which occurs on January 3rd, will 
be severely hampered this year by the 
nearly full moon. Under more favorable 
conditions, a single observer may count 
as many as 35 meteors an hour. The 
radiant point is in northern Bootes, at 
right ascension 15" 20™, declination +50°. 


W. HH. G, 


AIRPLANE SIGHTINGS OF COMETS 


On page 569 of the October issue, it is 
stated that pilot Peter Cherbak’s sighting 
1957d was perhaps the first 
comet discovery ever made from an air- 


of Comet 


plane. 

Comet 1948] was similarly detected by 
a pilot flying from the Fiji Islands to 
Sydney, Australia, on November 8, 1948. 
While this bright comet had been ob- 
served a week earlier by a British eclipse 
expedition in Kenya, Africa, the first 
news of it here in Sydney was the press 
report of its finding by the airline pilot, 
whose name has not been preserved. 

RICHARD REDMOND 
Sydney, Australia 


ED. NOTE: For many years, the ma- 
terial for this page has been prepared by 
Edward G. Oravec, of Tuckahoe, New 
York, a well-known amateur astronomer, 
but the pressure of other activities pre- 
vents him from continuing this valuable 
contribution to Sky and Telescope. 

The copy is now being prepared by 
another member of the Amateur Astrono- 
mers Association in New York City, Wil- 
liam H. Glenn, who has written many 
items for Eyepiece, the bulletin of the 
observing group of that society. 


JUPITER’S SATELLITES 


The configurations of Jupiter’s four bright moons 
are shown below, as seen in an astronomical or in- 
verting telescope, with north at the bottom and east 
at the right. In the upper part, d is the point of 
disappearance of the satellite in Jupiter's shadow; 
r is the point of reappearance. 

In the lower section, the moons have the positions 
shown for the Universal time given. The motion of 
each satellite is from the dot toward the number 
designating it. Transits over Jupiter’s disk are shown 
by open circles at the left, eclipses and occultations 
by black disks at the right. The chart is from the 
American Ephemeris and Nautical Almanac. 


JANUARY 


Phases of the Eclipses of the Satellites 
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Excitingly New! 


CRITERION'S STANDARD DYNASCOPES 


6” — 8” — 10” — 12” — 16” starting as low as $265 


Custom built to meet a professional's exacting specifications 


Priced within easy reach of the serious amateur 


Only Criterion could produce such magnificent instruments at such reasonable cost. Combining the 
latest advances in optical engineering with the old-world skill and patience of master craftsmen, 
these superb new Dynascopes, custom made, offer top-quality performance. Every feature neces- 
sary for superior viewing is precision finished to professional standards. Optical surfaces accurate 
to 1/10 wave. 

The five matched eyepieces are the finest orthoscopic and achromatic. Mechanical features are 
carefully custom built to assure trouble-free operation. Construction throughout is of lifetime mate- 
rials. There is both maximum rigidity and easy portability. 

Above all, Criterion’s strict quality control allows no room for chance. Each Dynascope is doubly 
tested and inspected; these rigid tests must be flawlessly met before shipment. Your satisfaction 
UNCONDITIONALLY guaranteed. Yet the price is amazingly low. 








6” Standard Model (80 Ibs. shipping weight f.o.b. Hartford) $265 

Also Illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, $70. 

Write today for full specifications and details of these superior reflecting telescopes. 
Easy-payment terms available on request. 











CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


Dept. D-12, 331 Church St., Hartford 1, Connecticut 
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Superior Features Include 


f/9 Parabolic Mirror, accurate to 1/10 wave 
Fully Rotating Tube, for comfortable viewing 
Massive Equatorial Mount, adjustable for your 
latitude 

5 Matched 114’ Eyepieces 
Ramsdens (45X, 76X, 152X) 
(228X, 343X) 

8 x 50 Achromatic Finder Scope with cross- 
hairs 

Secondary Support that minimizes diffraction 
Declination Axle, 1'/2‘’ diameter, with slow 
motion 

Polar Axle with Needle Bearings on 1/2” 
shaft 

Rack-and-pinion Focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54” Bakelite Tube 
Exclusive Two-way Pier-tripod —- a massive 
45-pound pier for permanent installation 
Lightweight Tripod hidden inside pier for 
field trips 


3 Achromatic 
2 Orthoscopics 
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STARS FOR JANUARY 
The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of January, re- 
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spectively; also at 7 p.m. and 6 p.m. on 
February 5th and 2\st. For other dates, 
add or subtract 4 hour per week. 

In midnorthern latitudes, for evening 
such as_ satellite 


twilight observations, 
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spotting, use the star chart in a Decem- 
ber issue; for morning twilight use the 
June chart. Observers far north or south 
chart before or after these 


may need a 


months. 
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THE FIRST STEP TOWARDS - 
SPACE TRAVEL! . * 


The artificial satellites can now be seen i 
by amateur astronomers 4 


Goto Optical Mfg. Co., Japan's oldest and largest telescope 
maker, is now mass producing ‘ moonwatch" telescopes 





which have epoch-making efficiency. * 
At present many official visual observation teams through- 
out the world are using these telescopes and they have 
proved very successful. ° * 
They are of two types: the GOTOSCOPE SUPER and the GOTOSCOPE JUNIOR 
Features of GOTOSCOPE SUPER telescope: Features of GOTOSCOPE JUNIOR telescope: 


. Moderately priced. 

. Angle reading circle attached. 
. Bright and clear images. 

. Sturdy altazimuth mounting. 


1. Super wide angle with 12° apparent field of view at 6x. 2. Roof 
diagonal prism creates erect image. 3. Can be used for all astro- 
nomical observations due to its equatorial mount. 4. Complete right- 
ascension, declination, and azimuth reading circles attached. 
5. Parallel wires within the field of view can be rotated easily. 


hws - 


SUPER JUNIOR 
6x 12° 5x10° 


$121.50 $39.00 





, (Prices include shipping costs) 

‘sta 9 ’ . oye . Ae ° 
Established in 1926, Japan’s Oldest and Largest The above prices also include the anticipated im- 
port duties, so in making remittances 25% should 


be deducted from the listed prices. 


Firm Specializing in Astronomical Telescopes. 


GOTO OPTICAL MFG. CO. cose sue. 


SHAM amet, «6©6SEFAGAVYA-KU, TOKYO... JAPAN GOTOPTIC TOKYO 
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EXPERTS IN DOMES AND TELESCOPES 


ASTRO-DOME, expert in the construction of observatory 
jomes, is pleased to announce the completion of this 
1test installation for the University of Wisconsin, at Pine 
sluff, about 15 miles from Madison. The 25-foot dome, 
which will house the university's new 36-inch reflecting 
telescope, weighs 18,000 pounds and has two hydraulic 


jrives to give smooth, jerk-free rotation. It can turn 


through a complete revolution in only 48 seconds. This 
Astro-Dome is of all-welded steel construction and has 

double traverse shutter system. The University of 
Wisconsin's new dome is equipped with a windscreen, 
ind has an unusual slit system that will allow the tele- 
scope to view from a few degrees below the horizon to 
well beyond the zenith if necessary. The shutters are 
manually operated through a torque converter so that 


the entire shutter is free and easy to operate. May we 


1ssist you with your installation? 





TINSLEY LABORATORIES, expert in the production of 
precision instruments, thoroughly tests every optical sys- 
tem for absolute conformance to the highest specifications 
All optical surfaces are polished to 1/10-wave accuracy, 
and each system is guaranteed to reach theoretical limits 
of resolution. Through research, development, and con- 
struction of optical devices for the United States govern- 
ment and industrial organizations, Tinsley Laboratories 
is able to furnish your telescope at lower cost without 
sacrifice in quality. Small and large telescopes of any 
design are available to the required precision. You are 


invited to request information of any kind that would 


be useful to you 


As experts in domes and telescopes, Astro-Dome and Tinsley 

Laboratories now make possible a complete observatory from 

telescope to housing at a cost that will be pleasantly reason- 

able. Write either company for details, which will be fur- 
nished without obligation. 





ASTRO-DOME manuractrurine, INC. + Tinsley 


Box 217, Station A, Canton 5, Ohio laboratories 
Telephone: GLendale 4-2755 2530 Grove St., Berkeley 4, Calif. 





It takes only $12.50 down to own this UNITRON 


Little wonder that the UNITRON 2.4” Altazimuth Re- 
fractor has long been America’s most popular low-priced 
refractor. 


For UNITRON and only UNITRON combines unexcelled 
optical and mechanical performance with exclusive fea- 
tures designed to increase your observing pleasure. As 
an example, take UNIHEX — the Rotary Eyepiece Selector 
which relieves you of the burden of fumbling with eye- 
pieces in the dark. Or, perhaps your observing situation 
may call for the DUETRON Double Eyepiece, the erecting 
prism system, the Astro-Camera 220, or the sun screen. 


Optically speaking, UNITRON Refractors duplicate the 
performance of larger telescopes of other types. Further- 
more, there are no mirror surfaces to become tarnished, 


UNITRON 


INSTRUMENT 
204-206 MILK STREET 


no secondary optics to cause diffraction patterns, and no 
folding of the light back on itself with consequent loss of 
definition. It is not surprising that you see more and see 
better with a UNITRON. 


The UNITRON 2.4” Altazimuth Refractor is priced at 
only $125 complete with tripod, sturdy mounting with 
micrometric slow-motion controls, four eyepieces, carrying 
cases, and accessories. Using our Easy Payment Plan, a 
mere 10% down payment of only $12.50 brings this 
UNITRON to you. 


With interest in astronomy at an all-time high, now is 
the time to treat yourself to a UNITRON. After all, you 
deserve the very best. 

See pages 152 and 153. 


DIVISION of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 








